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PREFACE. 


This report on the on-Metallic Minerals is the eighth of the 
present series issued by His Highness’ Government of Jammu and 
Kashmir. As explained in the Introduction, it omits certain economic 
minerals of this class reports on which have already been published 
separately. A few other minerals, not yet specially investigated, or 
which for the present are under the control of the Ilevenuo Department^ 
are also omitted. Among the latter are common salt, borax, phnlli 
(mainly sodium carbonate) and ordinary clay. If building-stone, 
road-metal and such like mineral aggregates may be considero*! to 
belong here, all that it is necessary to say about them is that they 
naturally occur almost everywhere in inexhaustible amounts in this 
mountainous State, The control of their output is vested in tlie 
Revenue Department, and they have received as yet no special 
attention from the Mineral Survev'. 


Although this report appears under my name and rcsponsif)ilitv 
the discoveries made, the collection of material in th<^ field, and the 
examination of it at head-quarters have been fairly equally shared with 
me by my two present AssistiuUs, Messrs. Labhu Ram liadyal, m. gc. 
and Sohani Ram, B. sc. 


Chemical analyses, in some cases, have been done bv officers of the 

Geological Survey of India, through the courtesy of the' Director, and 
by the Government of India Test House, Alipur (Calcutta); others'by 
Prof. R, Iv. Bose, m. sc., of the I rinoe of A\ ales CJollege, Jammu ; and 
others again by the Industrial Chemist, Srinagar, and by the .Mineral 
Surv^ey. An experiment in Low Temperature Carbonisation of a 
consignment of Kashmir lignite was made by the Tozer (’ompanv of 
Battersea, London, and the fractionation of the crude oil obtained 
therefrom was done l.y Dr. Mollwo Perkin, c. b. e., f. i. c. An 
experimental sale of lignite for household consumption was ninlertakeu 
by the Forest Department at the Fuel Depdt, Lai Mandi, Srina-ar 
few other extra-departmental tests of minerals are acknowledged in th(3 


This account will he followed hj another on the PrecioiH and 

Semi-precious Gemstones of the State, as soon as it can he r.ut thrmmi. 
the press. * ^ 



Subjoined is a list of published reports 
so far appeared since the Mineral Sur 


on Kashmir minerals that 
vey started work in 1917 , 



r 


o/ 1 rid ia : 


the first three in the Reooris of the Qeologv^al Survey 

♦ 

(1) Note on the Aquamarine mines of Daso on the Braldu R 

Shigar ValleT, Baltistan, (published in Records, (ieolo^ 
gical Survey of India, Yol. XLIX, pt. 3, 1918, with 

plates 6 to lo). 

(2 ) Possible occurrence of Petroleum in Jammu Province: 

Preliminary note on the Nar-Budhan dome of Kotli 
Tehsil in the Punch Valley, (published in Records 
Geological Survey of India, Yol. XLIX, pt. 4, 1919 ’ 
with plates 13 to Ib^. 


( 3 ) 


Liirnitic Coalhelds 

o 

Kashmir Valley, 
JSurvev of India, 

28—30). 


in the Kareva formation of the 
(published in Kecords, Geolooical 
\ ol. L\, pt. 3, 1923, with plates 


(4) Abrasives ; Note on the Polishing material of Risin Spur 

Khunamuh ne;ir Srinagar, (printed by order (rf the 
Kashmir Government, with plates 1 and 2). 

(5) The Graphite deposit of Braripura, Uri Tehsil, Kashmir. 

(printed by order of the Kashmir Government, with 
plates 1 to 5). 

(6) Ochre deposits of Kur Khwah, Rata Sar and Jhuggi in 

the Jhelum \ alley, Uri Tehsil, Kashmir, (printed by 
order of the Kashmir Government, with plates 1 to f»). 

(7) The Gvpsum deposit of the Lachhipura, Bagna, Islamabad, 

Limbar and Katha nala.s, Uri Tehsil, Kashmir, (printed 
by order of the Kashmir Government), 

(8) Bauxite deposits of Jammu Province (printed by order of 

the Kashmir Government, with plates 1_17)/ 

(9) A Resurvey of Jammu Coalfields ; The Kalakot, Metka 

and Mobogala fields (with notes on the Chakar, Chinkah 
and newly discovered Dhansal-Sawalkot fields), (printed 
by order of the Kashmir Goyernment with plates 1—25). 



lU 


( 10 ) 


re deposits of Lead/(^pper, Zinc, Iron and other metals, 
in Jammu and Kashmir State, (published by order of the 
Kashmir Government, with plates 1—16). 


0. S. MIDDLEMISS. 
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The NON-METALLIC MINERALS of 
JAMMU and KASHMIR : by C. S, 
MIDDLEMISS, C. I. E., F. R. S., F. G. S., 
Superintendent, Mineral Survey, His lliihiiess’ 
Government, Jammu and Kashmir. 

INTRODUCTION. 


^HESE are 

Deflnition. 

from. 


defined as such because of the common uses to 
which they are put, which are inde¬ 
pendent of the exti’action of metals thore- 


Certain minei’als belonging to this class, namely graphite. 
Certain minerals excep- ochre, gypsum and abrasives have already 

been described, and reports on each have 
been published separately (See list in Preface). As regards the 
lignite of the Kashmir valley, it has already been described in 

Rec. GeoL Surv. of India, Vol. LV, pt. 3, 1923, and therefore 
will only be redescribed here by reference to certain recently 
resurveyed areas and experiments made with it. The list of non- 
metallic minerals of ^onomic importance under present descrip¬ 
tion then becomes:—lignite,clays (including kaolin, highly alumi- 
nous varieties, fuller’s earth and bentonite), slate, talc (steatite) 
barytes, magnesite, graphite (of Sapphire Mines area) and mis’ 
pickel. The chromite of Dras and neighbourhood is too heavy 
and bulky a mmeral, and too far distant, to require mention here 


All of these except talc, barytes, magnesite and mispickel 

Mostly bedded deposits, bedded deposits and, with the further 

exception perhaps of the fuller’s earth 

occur m very great abundance. .The talc (steatite) and liarvtes 

occur in veins in the Great Limestone and are of necessity of 

l^s calculable abundance. The magnesite is presumed to occur 
m veins in serpentine. r u cu w occur 


s 
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LIGNITE. 


In rohiction. 


In the outline map (PI. 1) the lignite areas so far 

Outline map: Previons examined are shown. An account of 
published aecoant. them Tvas published some years ago in the 

Ee'ords of the Geological Suriey of India. Vol. LV, pt. 3, 
1923; but additional details, especially as regards certain 
practical trials and results of retorting the lignite, and a 
more complete description of the Handwara neighbourhood, 
are given here, together with a few explanatory remarks 
summarisinof what has already been publish^. 


Loner before the organised search for and recognition of 

the lignite or brown coal of the Kashmir 
Already vaguely known, Mineral Survey, there had 

been certain vague rumours of the occurrence of coal or 
bituminous shale in the valley; whilst two re^rts had briefly 
mentioned it in two distinct areas^ reports which this Depart¬ 
ment was not aware of at the time it made the independent 

discoverv of the mineral. 


The more important of these reports, in the form of a 

diary by Mr. H. Roy, Mining Engineer, 

Previous brief referonees. to Raja Sir Amar Sihgh 

in 1904. It gave an account of a number of outcrops of lignite 
in the Laingyat and Handwara neighbourhoods; but,^ it made 
no attempt to connect up these outcrops or combine them 
into any rational account. Many place-names mentioned by 
Mr. Roy are not shown on the new one inch to one mile 
Survey "of India Sheets ; so that it is not easy to trace them 
now, in the absence of any map aipmpanying the diary. 
The other report is a very brief mention of the discovery of 
liernitic coal seven miles from Gulmarg on the Ram pur road 
by a herdsman whilst grazing his cattle, as reported by 
ihe tehsildar of Gulmarg in 1903. On being found to be 
of a sbaly constitution it was at that time dismi^ed as 
worthless. Some further remarks on these and ^me histo^ 

TO the burnt arcas at Suyam near Nichahom will 
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be found in my already referred to published note. It is 
a curious thing that, notwitiistanding these burnt areas and 
in spite of the fact that even at that time the firewood problem 
was beoinning to be a pressing one, the opinion come to 
was that the “shale” of Raja Sir Amar Singh’s Jagir (as 
it then was) and of Gulmarg “would not burn ’ and “was 
useless as fuel”, a belief that is still not uncommon. 


In 1922 the Mineral Survey began a systematic investiga- 

Mlnera! Survey InvesU* tion of the lignite. It was found to 
gatioM. occur in the late Tertiary formation known 

geologically as the Karewas, and the search was continued 
during the succeeding summers up to October 1924. It was 
carried out by detailed surveys, first on the one inch to one mile 
Survey of India maps, enlarged 4-times, and afterwards, 
particularly in the Nichahom neighbourhood (Handwara tehsil), 
on specially constructed plans on a scale of one inch to 
100 feet, showing sketched contours of 25 feet intervals. 
Pits, trenches and borings with the Isler percussion hand- 
power drill were made to prove the continuation of the 
seams undei^Tound. 


Descrifttive. 

The Outline Map gives a general view of the Karewa 
Raithan, (Shaiiganga R.) formation in relation to the older rocks 

of the Pir Panjal range. It also shows 
the areas of the lignite fields, one main group to the 
N. W. and another to the S. E, The 4 inches to one 
mile enlarged map of the Raithan (Shaliganga R.) and 
Lanyalab areas given w’ith the already published account, 
taken in conjunction with the outline map, expresses the 
present state of our knowledge concerning the south-east 
areas. This has not advanced much beyond what has already 
■been reported on, except the S. W. extension of the Lanyalab 
field in the Kaiyar and Guravet forest areas. 

The Nichahom (Handwara) area, on the otlier hand, has 
Ntehahom (flaadwm) made a considerable advance on tlie preli- 

minary description of it as recordefl in the 
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tirst report. The large-scale maps and sections now shown (see 
PI 2 and 3) are reduced from the 1 inch to 100 feet survey. They 
illustrate very well the advantages that a detmled large-scale 
plan possesses (in the noatter of exact delineaUon) over 
the enlarged Survey of India Sheets. For on it we have 
bean able^not only "to represent the lignite_ outcrops more 
faithfully, but also to record what was previously unknown, 
namely that two sets of these seams at two horizons, separated by 
160 feet of barren clays and loams, present, 

instead of one set as previously supposed. This has made 
a crreat deal of difference to the appearance of the maps as 
will be seen by contrasting the later with the ^rlier, and it 
makes an important difference to the calculated amount of 

lignite. 


Even with all the advantages of the new large-scale plan, 
the workincr out of the later details could not have been accom- 
nlished without the evidence afforded by the excavations and the 
borincrs and much minute study on the gt<»>nd It should 
remembered that the outerope are frequently hidden at the 

erfaee and that the dip of the beds roughly comodes mth 

the slope of the ground - two futures which for the held geologist 
always present especial di 


Extension and Thickness. 


As reirards extension, the very numerous natural ouicrops 
° in burnt nala (Suyam) and other places in 

Extension, Nichahom field, together with pits, 

trenches, three major borings of bet^en •»» ,5^5 

depth and a number of others of 30 feet or so, an afford cl^r 

evidence that the lignite occurrences of ^ ^ 

sections. This is the first and most important result of wo 
of the Mineral Survey-this linking together of 

sets of seams 160 feet apart which persist undergroimd as 
or continuous sheets of a definite thickness, whose cubic con , 
therefore be calculated exactly. ■ 
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Thickness. 


Of the two sets of seams the upper set is the better known 

at present. From the natural sections in 
the escarpments, from more tlnin tw'o 
dozen excavations as well as from boring No. 1, we can say that, 
within a vertical thickness of 25 feet, the lignite has a total 
thickness of at least 10 feet, composed of two beds of G and 4 
feet respectively. 


The lower set of seams are not so well exposed in the 
natural sections, but they have been laid bare in trenches and 
cuttings and struck by two deep borings and a number of shallow 
borings,^and the outcrop of the seams has been followed inwards 
for a distance of about 30 feet. Of these exploratory procee¬ 
dings boring No. 2 (as shown in the map and sections) at a 
depth of 153 feet yielded in this lower set of seams a thickness 
of 12 feet 8 inches of lignite, within a vertical distance of 30 feet, 
and composed of one bed over 6 feet thick, another 3+ feet thick 
and others of smaller thickness. Boring No. 3, in the lower set 
of seams at a depth of 22 feet 8 inches, yielded lignite over 14 
teet thick within a vertical distance of 19 feet and composed of 
two beds over three feet thick, one 2 feet 10 inches thick and 
others about one foot thick each. Excavations at tlie outcrop 
substantiated this. Other beds of 1 and 2 ft. thickness occur at 
Still lower horizons. It will be very safe to conclude that 1 0 
teet of bgmte at least are available from these lower seams. 


Both the upper and lower sets of seams continue in outcrop 
Continuation of Upper northwards to Budhashimo- after V-irur 

down the intervening str^ni bed and 

1 c • t. 1 that to Lokut Dardahai A 

number o£ pits have been sunk at Budhashung shoiring bds o£ 

and Ifsti but the large-scale mapping and detaileif exnlor- 
ation in this direction are not yet completed. ^ 

^ From the map and sections it will be seen that tbo 
me mations of the beds at angles of 8° should enable llr-e^am s 

actual size of this area will varxr __,i:_ _ ° 


6 Reporii of the .Vineral Svjrey of Jammu ard Kashmir. 

it is found practicable to work the searas: but at the very lowest 
estimate this will be as much as 4 square miles. 

Amount available. 

Takino- 20 feet, the total thickness of the two sets of seams, 

over an area of 4 square miles, we obtain 

1 .an amount of lignite equal to 80,000,000 
tons. 

Tn the Shali<^ancra area (Raithnn and Lanyalab), as yet only 
I. •in'hia ° nartly explored without the aid of the 

Toning* easily available .. a. > 

from shaiiganga area. boring apparatus, we can at {present onry 

reckon on one workable seam of 3 feet thickness, but, the area 
beincr much larger and oLabout 16 square miles, we get a vield of 
48,lX)0,000 tons. The two areas together then will yield 

12*S,( 00,000 tons. 

The lar^e extent of countrv between !Nichaboin and the 

... Sbalig»nga • is also knonn to ^tain 
estimated- lignite at a numlier of places, out the 

co-onlination of these outcrops has only been begun ns vet at 
or two places; so that for the present no estimate will be fnmied 
for them. Similarly both north-west and south-east of the total 
region shown on the outline map iigmte probably extends uni¬ 
formly with the Karewa formation. 

The evidence of extent, thickness and tonnage given above 

Enough to «.rr.nt enough to prove that the of 

•xpioHation. this ligiiitic conl are very large mdeed and 

more than suflBcient to warrant exploitation, if the quality can be 
shown to be srood enouch. 


Qualiti/. 

A reference to, and a careful consideration of, the proximate 

Modermto with high chemical analyses which are given sepa- 
ath. rately at the end (See sub-section Chen.f 

ra^ Anah/se^) will show that, chiefly owing to its high percentage 

of ash, the quality of the lignite as a whole is only moderate. 

This showing is however mainly from the point of view of me 







MiddlemtsS : Non-MetalUc Minerals of Jammu and Kanhmi-r. 


7 


Composition 


direct use of the lignite as a fuel for household purposes, for 

furnaces and other similai" kinds of consumption. For still other 

purposes to be discussed later on the high ash is not so great an 

objection, ^^'hen it is used directly as a fuel, this rather large 

amount of incombustible ash in the first place limits the distance 

to which it can profitably be carried. Secondly, after the lignite 

has been burning for a while, it retards combustion by clogging 

the fire unless special means are provided in the grates used for 

periodically getting rid of the ash. This ash is generally a 

white or grey powder which becomes a soft clinker when forced 
draught is employed. 

It will be seen that on the whole an average taken of the 

ash works out at about 30 per cent, on the 
^ simple air-dried lignite. Similarly the 

moisture is about 15 per cent. As regai-ds the other two com¬ 
ponents of proximate analysis, there is some considerable doubt 
as to the relative percentages of volatile matter and fixed carbon. 

1 his IS due to the fact that different methods of conducting the 
analysis give different results, ® 

Practical Trials. 

We will now consider the lignite from the point of view of 

As a fuel. a fuel for heating purposes in its cinide 

^ state after only drvino- m t ^ 

first place the bulk o£ the lignite atter extraefion from thel^" 
perf^tly well without any serLs'lsin^^Som 

the same stete as it left Kashmir a^r tm^eL. on 
boats, carts, railway and on shipboard). ” ponieSj 

In an ordinary house fire-place, provided with a <wid with 
ForhonsehoIdHse. one inch apart and aif a.sh rtlf 

Kashmir lignite for maTy m“ontbs ^ethlr irtre*l“|d^ '’T* 
eonstant attention that a wood fit? doef. ft 
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1 A.. an^ ^o is a verv saEe fuel. Like . all low-grade fuels 
ho°weve*r it needs a certain attention to a few points m order ^ 

Xt the best results. Some of these “ ’'or'°3 laeS' o£ 

V Hat on the bars one above the other, the lignite in 

S«es not lartrer then the fist being added after the 

!ll the better ^^(3, after an hour or so, during which tune the hre 
requires no further attention, the ash must be raked out and 
Sped through the grid into the ash pit ; (41 the hre must not 

bHritl in “the open air or in godowns before use but not 
noosed directlv to the sun. Percautions under (1) above 
Le niissarv because, owing to the high volatiles m the 
U-nite a <rood start with plenty of wood is necessary to get the 

ftomner^d'thus wasting the better portion ot the combusublee 
present in the fuel. 

Tr is iiuD.05Sible to say whether its use in furnaces, sto«s 

^ blme popular o?not. The only ^pen- 

f in this (lii-ection were made at the Silk 1 actor\\ rmapr, 
bMackei^re^S by Director of El^tricity Hyderabad, 

and* were complete failures. I attribute the ^ 

“ appears certain that“le M was not 

bt"ned^e lignite is clear js re^rd^^e 
tneaurii^ obtained by burning it. All tne^e 

^ow^it to be sli’crhtlv better than ordinary wood fuel and 
certainly not only equal'to i the quantity <>« experience^ 

• '“moX i^ my'own'house'is equally conclusive that 

are It least somewhat better than |ho.« 

^Iritl. As before remarked very small quanpti^ cannot 
5_e ,;i th success any more than with good coal itself. 
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In coubequence oE a suggestion made that our lignite would 

Pulveriser and spray- probably be successful if tried iu a pulveri- 
feed. ser aud sprayed as fine dust into tbo 

furnace, a method now in use at Hyderabad, a large consignment 
of one waggon load was sent to the Director of Electricity, 
Hyderabad (Deccan). A brief statement to the effect that it was 
found useless for this purpose, without any exact statistics of 
amounts used iu the test being given, is all that has been received 
with reference to this experiment. 


On the whole, considering first, that lignite is only a 
Hardly likely to supplant low-grade fuel at the best and secondly 

that its use is unfamiliar and a novelty as 
well as opposed to custom and tradition, I have little hope 
that, in anything short of a wood fjiinine, it will supplant wood 
in common use in the bazars and villages of the Kashmir valley. 
Whether it will eventually attain some sort of vogue in speoiallv 
construpted grates and stoves among the better-class inhabitants 
is an open questioi). 

Eetorting the Lignite. 

The above uses however do not exhaust all those to 


Carbonisalion : Wardle’s 
icheme for retorting the 
ligniie. 


Ignite m common with 

and a half 


can be put. One and a half tons of 
Kashmir lignite were retorted at the Tozer 
Low Temperature Carbonisation W'orks, Battersea, London, 
and the fractipnatiou of the condensed volatiles was done by Dr. 
Hpllwo Perkin, c. b. e., f. i. c., m. inst. P. Tech. The 
Engineering firm of Messrs. Wardle and Co. of Manchester and 
London als’o put up a preliminary scheme for supplying a 
retorting plant which, so far as the data then available to 
them were able to be considered, appeared to be a very profitable 
undertaking. I do not wish to lay too much stress on the 
partial and confessedly imperfect figures given in this scheme of 
Wardle’s, nor do I propose to go into them in any way here. I 
confine my remarks to the general features of the problem. 
It will be fairly obvious that the valley of Kashmir, separated as 
It 13 by 200 miles of mountain road from the railway systems of 
Indw must be able advantageously to sell the products of 
distillation of the lignite, namely motor spirit, kerosene, Diesel 



. ■, lubricating oil. pitch, P''-»XVod?r:fit in 

=*'1 Siis 

rrx=i..J-““ 7 :;’”:iJ,,,„ 

A good kerosene traction per cen^. ^ ^ the condenser 

and ?aramn scale. sticking ^ of large quanti- 

t . . lo-s ^^dth a continuous the fraction, 170° 

ai'Jodd correct iteelt = “'“y^\'goormuminatmg oil and that 

the traction 2,0 “ ^rale. o.....n,„.n,nre that the terj 

Very large yield ot high- ' rtf 

ly calorific gas. 


0 ° C also ^o^;"^“f-hem.ore that the very 
very large yield about 550 B.T.L’s. 

must also be considered, sin^ ^ .^i,h ptodncer gas and 

°n:i1o?P'bS."nr:?hit it^could^ he e^loyed ^ 

;:^ncerV^ 

r..on.. p..t. ^rer^^il W 

Peririn’s report, p. 18 ) 
A tew words nray be -^^rant 

Kashmir bgnite 

Calorific values. comparison With o • 7 gOOB.T.B’s. 

Uunite is quoted as having'a calorihc value oE •• • - ■ 

" — .. f :<.«. rtf 


Earthy 


and Saxony lignite of 

A 


• •• 


• •• 


V 


Burma 


and Kashmir lignite of 
(See Tables o£ Analyses.) 


5,400 
4,720 

... 5,460 to 
7,h00 » 

5,614 to 7,261 

•*• B.T.U’s. 
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Thus in spite of the large amount of ash present in the 

Kashmir fuel, its caloiihc value is well to 
Its relatively high calori- the foi’e. I suspect, that this is mainly 

due to the high calorilic value of the large 
quantity of gas and other volatiles present in it For, comparing 
it in this respect with other lignites, we have :— 


fic valae due to the gas. 


fjlamma lignite yields 5,590 cubic feet per ton. 

1 Lashio „ „ 6,460 „ „ „ „ 

Burma, ^ 

I Pauk (average of 

3 helds) lignite yields 4,837 „ „ „ ,, 

t . . . . 

and Kashmir lignite yields 4,000 to 4,500 cubic feet per ton. 


Also, as regards the calorific value of the gas compared 

with that of other coal and lignite gases, 

High calorlflo value of -vyg have: 
the gas. 


Calorific Power. 


I 


From Moles- 
worth pocket ^ 
book. 


f London coal gas 


Manchester coal gas 


Birmingham „ „ 


L 


Liverpool 

Glasgow 




»» 




» 


630 

650 

640 

750 

830 


B. T. U’s. 


»> 

}} 


Burma* 


Kashmir sas 

o 

550 

r Namma gas 

^ Lashio „ 

1 

L Pauk (average of 3 fields) 

350 

310 

gas 391 


n 




other possible uses. 


,2 Bei^r,.ofih,31m,ralS.r,„o,J.m«a,n^Kmhmr. 

t,on> Which we see ot't'e Bu^a 

“tl^sire amount below that o£ Brihsh 

coals. 

There may be 

lie u=«. within the scope o£ orgamc chemi^y o 

• >• \ccordino- to a test made privately by Mr. H. J. ilsou 

of Newton Abbot, wao prlen! in Pur 

Devonshire, there is £o^ud to be true for 

Kashmir material . ^ is used for polishing 

and for gramophone records and is very valuab e). 

Comniunications. 

The Karewa formation, in which the lignite occurs, is all 
^ ^ ^ in fairly easy country descending gently 

.r—-- rfura.rzrs 

Xe'^oiwat!'' Once'in oTSe'^L’i^^he hg“ue or S 

^“p^rof^JhevaUe^^ 

rti^LTif^ht be/ossible 

r.;—iS: ^c«on i ih. v.. 

Survey. . 

Chemical Analysis. 

a mimhcr of 

and in the Geolooical Survey of India 
bv the kindness of thePi ^tor, the con^ 

wx j _______1 [ T 

m-G3% crude 'J being mined 

pood : It could easily be reBnc ^ belo'w 4 %—WiBon Syndica e 

for montan wax extraction w j. lisnites contain approximate y 

r,td., Heatbfield, Devon. The Uurn 

2 %. 


From 

Moisture. 

laboratory 
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moisture was Eouad to vary between the wide limits of 8 -d per 
cent, and 33*43 per cent. It appears that ordinary exposure in 
the air, such as is iucideut to its extraction and manipulation 
during testing, causes this wide difference according to climatic 
changes. An average of about 15 per cent, in the climate of 
Kashmir may be taken as approximately correct. This 
percentage, on transmission of the material in bags to Jammu in 
the chy air of the Punjab, became reduced to It) 
per cent, whilst, on transmission to Calcutta, it became in¬ 
creased to nearly 39 per cent. This is well shown in the table 
of analyses given below, which were made in Calcutta. 

The ash content in ordinary bulk samples, in Kashmir, free 

from surface dust and impurities, comes 
Ash: Combustible out fairly uniformly in all the assays as 

about 30 percent. This leaves 55 per 
cent, combustible matter, but the distribution of this under the 
heads of fixed carbon and volatile matter is not quite simple. 

The following analyses were done by the Mineral Survey, 
Varying results. the Geological Survey of India, Prof. Bose 

, „ of the Prince of Wales College, Jammu 

and the Government Test House, Alipur : — 

Analyses by the Mineral Survey. 


matter. 



Lignite from 

1 

* 

Moisture. 

Volatile 
com- 
1 pounds. 

t 

Pixed 

1 Carbon. 

Asb. 

Haithan (outcrop) 

11-70 

1 

21-30 

37-00 

30-00 

Raithan, Pit No. 1 (18 ft. from 

1 




outcrop) 

1 

17-60 

34-05 

28-35 

20-00 

Eaithan, Pit No. 2 (6 in. bed) 

15-33 

29-23 

26-il 

29-13 

Lauyalab 

12-36 

23-20 


31-01 

30-43 

'Budliasliunor 

6-00 

1 


9 

20-00 j 

46-40 

27-60 
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RtporU of the Mineral Surrey of Jammu and Kaehmir 


Analyses 


Lignite from 


Volatile 

Moisture.1 com¬ 
pounds. 


Fixed 

Carbon 


Ash. 


Raithan, Pit No. 1 (A bed) 
Raitban, Pit No. 1 (D bed) 


26-27 

26-86 


27-71 19-00 27-02 


29-98 19-70 23-46 


Raithan, Pit No. 2 

Lanyalab 

Nichahom, Upper bed 
Nichahom, Lower bed 


29-52 ; 31-88 


28-41 


25-98 


32-85 i 29-69 


33-43 I 30-61 


21-62 16-98 

15- 09 30-52 

16- 22 21-24 

18-34 17-62 




Average 


29-56 i 29-31 , 18-35 22-81 


Calorific power tests done by the Geological Survey 

of India. 


Lignite fri-ni 


Calorific power 
iu heat units C'".! 


Raithan, Pit No. 1 (A bed) 
Raithan. Pit No. 1 (D bed) 
Raithan, Pit No. 2 

Lanyalab 

Nichahom, Upper bed 
Nichahom, Lower bed 


2,714 

3,154 

2,274 

3,822 

2,714 



* 

1 


5-87 

4-23 


5-05 



The above calories done by L. Tho 
cultly combustible.) 


pson 


’s calorinieter. ^ery 
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Lignite from 


Raithan, Pit No. 1 

, A. 2 

9 > >> 

A. 3 

>9 >3 >1 

A. 4 

»» 7> 9i 

D. 1 

»f if if 

D. 2 

Raithan, Pit, 2 


Laayalab, A. 1 


» A, 3 


Average 


Moisture. 

Volatile 

com¬ 

ponents. 

Fixed 

Carbon, 

Ash. 

10-1 

23-3 

2G-1 

40-5 

12-1 

24-5 

21-3 

42-1 

12-5 

27-1 

27-3 

33-1 

10-1 

36-3 

28-4 

25-2 

11-8 

29-4 

24-9 

33-7 

8-6 

23-7 

26-9 

40-8 

17-3 

26-6 

2C-0 

30-1 

15-4 

25-1 

23-0 

36-2 

12-2 

t 

27-0 

25-5 

35-2 


N. B .—The unusually high ash is 
joints and crevices of the rock. 


due to admixture of dirt in the 


Owing to the discrepancies between the ratio of fixpd 

carbon to volatiles as shown by the Mineral Survey and 

Geological Survey of India analyses, the latter repeated cer- 
tain of them assaying the volatiles in an atmosphere of 
mteogen (wkch of course is inert as regards the carbL) with 


Tp/f A r ^ forwarded to the Government 

Test House, A lip ore. These samples were tahpn rrr» 4 . 1 . 

Low Old Nichahom Upp^ and 

f2rS anl’(4YLt 





























ReporU of the Mir^tral Swrey of JamvM and £a*hmr. 

The following is a copy of the Test Certificate Ko. 434- 
Coal, dated 22nd June 1923 

Four samples of lignite. 



(0 

(2) 

i^) 

(4) 

Moisture 

14*55 

14*77 

14*78 

13-71 

Proximate analyses 

(on dried 

samples) 

• 

Volatiles 

2S-68 

29*65 

39*60 

32*03 

Fixed carbon 

23-96 

23-33 

33*43 

31-64 

Ash 

42 *36 

42-02 

26*92 

36-33 

Total 

100*00 

100*00 

100-00 

100-00 


Colour of ash 
Cokiag properties 

Calories per gram 
B. T. U. per lb 


Brown, 

Brown, 

Grey. 

Brown. 

Non¬ 

coking- 

Non- 

caking. 

Non¬ 

coking- 

Non- 

coking. 

3,243 

3,184 

4,378 

3,722 

5,837 

5,731 

7,880 

6,G99 


The Superintendent, Government Test House remajks:— 

«I agree that the ashes are high. I suggest that the difficnlty m 
such cases is that fuel of this sort cannot stand high freight 
charges. Taking into consideration the high moisture content 
and low calorific values the actual heating power of the lignite 
must on a practical scale be small. Even if the ash could « 
reduced this difficulty would still to some extent remain witn 

any ordinary lignite”. 

The above analyses agree better mth those done by 
) for the Mineral Survey than with any others, me 
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average of these 4 analvses calculated on the whole sample 
come3 out approximately as follows :— 


Sfoisture 

14-45 

^’olatile 3 

27-79 

Tixed carbon 

26-18 

/\sh 

31-58 

T otal 

100-00 


Even more does this average agree with the average given 
by me as reasonable and forwarded with my paper for publication 
in the Becords Geological Survey of India and before the 
Government Test House had been consulted. The averao-e 
composition I there gave was :— ° 


Moisture 

15-00 

Volatiles 

28-00 

Fixed carbon 

27-00 

Ash 

30-00 

Total 

100-00 


which nowhere differs by more than 1*5 % from the averno-e of 
the Government Test House results. ® 


In view of this agreement I think we may finally take that 
composition as being correct. 

The average calories per gram = 3,632 
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Beports of tht Mineral Survey of Jammu and Kaahmtr 


His 


yielded : 


Moisture 

Volatiles 


15’6 

33-S 


Fixed carbon 22*9 


Ash 


27-7 


Dr. MoUwo TerUn's Report on Retorting the Lignite. 

I quote belovv the report nuvle by Dr. F. MoUwo Perkin, 
c.B.E.,iM. c., M. inst. P.Tech:- 

Tr, thn first nlace I must mention that the amount of 
f sunoh^d not sufficient for a thorough and reliable 

obmined A large portion of the material as employed 

^evioiirbeen retorted. This did not leave sufficient 
lianite to ‘’•ive a good average sample of what might have been 

obtained. 

From a long experience o£ the Tozer plant tthich I have 

dent The retorts are old and ^ve ^ 

with _ -rtenUy. In the newer retorts which have be^ 

improved in many detoils better results would most certainly be 

obtained. 

The following results were obtained : 

UgnUe rami V,rm,gh the Retort,. 1 

Analysis of Lignite lefore Retorting. 


Total volatile matter 


51*30 % 
18-05 


Moisture 


}} 
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Results on dried Material 
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Volatile matter 40‘57 % 
Ash 45'17 ,, 


Fixed carbon 14 26 „ 

Nitrogen 0-92 „ 

Sulphur 1‘49 „ 

B. T. U. 5,657 


It will be noticed that although the volatile 
the ash is very high and the fixed carbon low. 


II 


after is good 


Sfentfrom Betorts ... 18 cwts. 2 qrs. 25 lbs. 

The residual coke contains 7*8 % moisture. 


This is equal to 17 cwts. 1 qrt. 12 lbs. of dry coke. 

Equal to 11 cwts. 1 qrt. 12 lbs. per ton of lignite retorted 
=56-79 %. 

The water, of course, was added for quenching the heated 
residue. 

Analysis Coke. 

Volatile matter 16 05 '’/. 

f 0 

Ash 59-45 „ • 

Fixed carbon 24-52 „ 

* - p / 7 

Nitrogen 1-01 „ 

Sulphur 1-19 „ 

TMs analysis shows that either the shale was passed 
through the retorts too rapidly or that the temperature of the 

retorts was tqo low. Owing to the small amount put through 
i should expect the latter to be the case. ° 
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Rtports of the Mineral Sm-veu of Jammu and KasTomr, 


Scfiibler Liquor 


• • • 


90 Gallons o£ water used. 


This is equal to 59-20 gallons of ’nater used per ton 

of lignite retorted. 

This give a yield of 0-54 lbs. sulphate of ammonia per ton 
lignite retorted. 


Stripping Oil 


95 Gallons of oil. 


This is equal to 62 49 gallons per ton of lignite retorted. 
This o-ivesa yield of 1-25 gallons spirit per ton of lignite 


retorted. 


Condenser Liquor 


• • • 


67 gallons. 


This is equal to 44-u7 gallons per ton of lignite retorted. 
This irives a yield of 8-43 lbs. sulphate of ammonia per ton 


of liG'nite retorted. 

Crude OH 


• •• 


... 25 gallons. 


Equal to 16-44 gallons per ton of lignite retorted 

Fractionation of Crude Oil. 

Water. 


Up to 


170-230 


170° C. motor spirit. 

yQo Q . 5*29 illuminating oil 


230 


270—360 


270 ® .. 6-34 light fueloil 

Q . 4-08 heavy fuel. 


* Residae .. 14-00 soft pitch. 

This is equal to 5T8 gallons water-free oil per ton of hgmW 


retorted. 
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Analy sis of water from Oil disfUlation. 

11’26 gallons per ton o£ lignite retorte<l. 

This gives a yield of 1‘88 lbs. Sulphate of Ammonia per 
ton of lignite retorted. 

o 

Fraction up to 17OP 0. 

0-30 gallons per ton of lignite retorted. 

Sp. Gr. at l5° C.0’8647 flashes below GO® F. 

This oil contains 8-33 % phenols=0 025 gallons per ton 
lignite retorted. 

Oil after removal of phenols (motor spirit) =0’27 5 gallons 

per ton of lignite retorted. 

Sp. Gr. at 15®C. 0 8406 flashes below 60® F. 

Fraction 170 — 230^0 {Kerosene Fraction). 

0*87 gallons per ton of lignite retorted. 

Sp. Gr. at 15® C.O'liOoG fl«ash point 120® F. 

This oil contains 9T7 % phenols—0*08 gallons per ton of 
lignite retorted. 

Oil after removal of phenol3=0-79 gallons per ton of 
lignite retorted. 

Sp. Gr. at 15® C.0-8839 flash point 118® F. ' 


This is a good illuminating oil. 






OO Reports of Ihe Mineral St<fitey of Jammu a^ d ^asnrr.tr. 

Fraction 230-270° C {riezel Engine Oit). 

1.04 gallons per ton of lignite retorted. 

Sp. Gr. at 15“ C.0 9627 flash point IVS" F. 

This oil contains 9-66 «/„ jhenols=0-lC gallons per ton of 
lio-nite retorted. 

oil after removal of phenols=0-94 gallons per ton of 
liornite retorted. 

o 

Sp Gr. 15® C.0*9164 fiabh point 221® F. 

Fraction 270—360° C. 

0*68 gallons per ton o£ lignite retorted. 

Sp. Gr. at 15” C.0-9719 flash point 190” F. 

This oil contains 10-83% phenol3=0-074 gallons per ton 
o£ lignite retorted. 

Oil after removal of phenol8=C-60e gallons per ton of 

lignite retorted. 

Sp. Gr. at 15” c..... .0-9612 flash i>omt 230“ F. 

This fraction also contains a considerable amount of 
paraffin scale. 

FesuJts per ton of U(jniU retorted. 

Spent. 11 ctvts.lqrt. 12158. 

Liquor. 55*83 gaUons. 

Sulphate of Amthonia ... I0*8o lbs. 
. 5*43 gallons. 

Spirit from Gas Scrubber 1*0 gallons. 
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Bemltsjper 100 tens of lignite retorted. 
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T ons. 

Spent ••• >.« ••• 56 

Liquet ... ... ... 24 

Spirrt ... ... ... 

Fraction up to 170® C (including 
spirit scrubbed from gas) 

Fraction 170—230° C . 

Fraction 230-270° C . 

Fraction 270—360° C . 

Residue above 360° C ... 1 

Gas and Loss ... 16 


Cwts. Qrts. 
15 2 



• I • 



2 

7 

8 3 

5 3 



• • # 
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2 

2 ^ 

17 

4 

20 

17 

6 


Briquettes made from spent of Kashmir lignite. 


Total volatile 
Moisture .... 



atter 



0 / 

/o 


Results on Dried Material. 


Volatile matter. 

Ash.. 

Fixed carbon,.. 

Sulphur.. 

B. T. U. 

Evaporative Value 


.21-73 

.46-89 

.31-38 

.. 0-57 

.6,503 

•. 5-71 fbs. 
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Reports of the Mineral Su.rey of Jammu and Kashmir. 


These briquettes are omtle -lue o™| 
dlfttolt'tfburuT therSght be used satisfactorily m a gas 

producer, 

Thei-e is a loss of about 10 % in the oib, probably 
the heavy oA Ttas i, ^„denser tubes. lu 

of the oil sticking on to the s,a^.^ 

dealing with a large ^ ° ^ ^ jqq feet, having a calorific 

u “ av bt'rtturned i^ier the retorts a/d would p^bably be 

to .1 “ur’iiers. It li nld also be employed when mixed with 
prod^Ter gas as motive power for gas engines for production of 

electricity. 

The amount of disinfectant is not very great-about a h^f 
«illon per ton of lignite retorted-but when emulsihed the 
f^lume will be considerably increased and a powerful dis- 

infectant produced. 


SepUHtber 17th, 1924. 


(Sd.) F. MOLLWO PERKIN. 


The following report on the pitch obtained from the 
lignite is by the same analyst 

This pitch is rather soft owing to the fact that it 
a certain .Quantity of P-affin w- ^ fhculd 

itei. wolll b^e UsCi “ tu blttnS «.» siboSzS .1 i 

hitrher temperature. 



13th February 1925. 


F. MOLLWO PERKIN. 
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Mr. D. N. Wadia of the Geological Survey of India also 
kindly made a distillation test his description of which I reproduce 
here :— 


“I took a 100 grams of coarsely powdered oil-shale-looking 
stufiE and submitted it to a low-temperature distillation, taking 
care not to “crack” any oils. At the end of two hours, with 
a heat of dull redness of the retort, I obtained about 30 grams 
of distillates—water, oils, paraffins and a tarry anthracine-like 
heavy oil. All the fixed carbon remained with the residue in 
the retort (it had not changed appreciably in appearance at 
all) which weighed 51 grams at the end of the experiment. 
A large quantity of yellow-brown coloured gas (inflammable) 
of strong odour continued to be evolved all through, ceasing 
only just before the end of the experiment. It is probable some 
light oils escaped with it, which could have been obtained by 
more careful condensation. 


8 


(2) Of the 30 grams of distillates obtained, at least 
-10 grains are heavy brown oils, the rest being water and 
water-emulsion. I believe the substance is poor in light petrol 
oils, benzine, etc. and rich in waxy and tarry products.” 


CLAYS. 

Kaolin. 

ovince possesses large deposits of kaolin (china- 
clay). In the main these constitute the 
1 j 1 ... lower portion of the Bauxite Series a bed- 

ded deposit of uncertain age between Neocomian and Eocene 

It overhes the Great Limestone and Breccia and underlies the 


Extensive deposits. 
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A'fJsAmi 


“Makol”. 


Coil Measures and Kuiimiulitics, foiniirig extensive aip-slopes 
hr the Chak-ar, Sangarn.arg, Salal and other areas. It has 
been described in detail, with fiiUj- illustrative maps, settions 
and photographs in the already published report belonging to 
this series: under the title of "Bauxite Deposits of Jamnriu 
Fro%iuce”' A reference to this repoit should be made m order 
to identify the places and particular spots indicated by letters 
uud numbers as referreel to in the present ai-ticle ; because the 
bauxite deposits and the kaolin deposits are one and the same 
freoloaical formation and have therefore been mapped together. 
The bauxite in fact, has been shown with great probalihty 
to be a surface moditication of what was originally entirely 
kaolin by desilicitication, due to the action of alkaline meteonc 

waters. 

One other variety of kaolin, occurring in small pockets on 

the exposed surface of the Great Lime¬ 
stone formation of J angal Gali area, and 

locally known as‘-makol”, may have had a residual origin. 
Limited occurrences of this variety are shown marked on the 
map, Plate 16, of the Bauxite report. 

The ^lineral Survey, in addition to noting the presence of 

kaolin during the bauxite investi^tions, 

Special examination by subsequently made a special examination 
the Mineral Survey. collection of one-maund samples, 

with the object of providing data concerning these and other 
clays for the purposes of a pottery industry. Local varieties of 
the white plastic clay, “makol” had long been known and used 
in the State for white-washing purposes, and it was presumed 
that these might be utilized as kaolin for the production 
of belter-class pottery. These and the kaolins of the Bauxite 
Series were investigated in some detail, to the exclusion of all 
the common terra-cotta clays, which are widely distributed else¬ 
where among the alluvium and younger tertiary system of 
the State, but have not yet been systematically examined. 

The kaolins of the Bauxite Series are sometimes white and 

powdery, but more generally dove-colourw 
Lithology: a soit white or of various tints of pale gtey, crea 

colour, and occasionally of darker neut 






MiDDLiSHiss; N-jn-Mstilltc i\£:ncntU of jLimitut and Kttyhmir, 


•I 

^ I 


tints. They are more generally compacted into a soft rock, 
-t^hieh breaks up into splinters or little rounded cakes. ^ In their 
passage upwards into more aluminous cbiys and bauxitic clays 
they increase in hardness and assume a glossy surface, which resists 
erosion and tikes a high polish. 


As already remarked, the kaolin underlies the crust of hard, 
. , „ dense bauxite in most of the areas. 

Thinning away locally. i • r i 

(Jccasionally, however, in a few places 
which are noted in the Bauxite report, and especially in the 
northern part of C area and all D area Chakar the kaolin layers 
thin away or disappeiir almost altogether, their place being taken 
by a greenish ferruginous rock, of varying degree.s of richness in 
iron and titanium, probably a ferrous silicate of aluminium 
allied to greenalite, which becomes further enriched to limonite 
and hematite at and near the surface of the ground. These 
places would natuarlly be avoided by those working the kaolin. 


From certain selected areas in the different bauxite lields 

the kaolin was collected, ground up and 
washed, with results as stated below: — 


Impurities very few. 


Nine large samples were collected by Assistant Super!nten- 

Chakar-Sangarmarg area. Chakar and six 

from Sangarmarg areas, which were found 
to be generally fairly free from iron and other foreign lluxinfr 
ingredients, the residue of sand, grit, etc. being very small 
seldom reaching 6 or 8 per cent, (mostly kaolin grains and a little 
sand) and freq[ueatly being as low as i or 2 per cent. 

Similarly, from seven samples collected by Assistant Super- 

Saiai area. intendent Sohani Ham from the Salal held, 

the siliceous residue only averatred 1-4 
per cent. •' » 


Part analyses done of some of these by Prof. B, K. Bose 

Chemical analysis of Prince of \\ ales CoIle<fe and bv Mr 

kaolins underlying the D. N. Wadia (then Professor of Geoloiry 

£ ^ College) are given below 7n 


bauxite. 


Kaolins of the Bauxite Series. 



Locality. 


Chakar C. 7. 








ff 


B. a. 


C. c. 
C. e. 


B. 


„ B. a. 


99 


19 


B. 


B. a. 


„ B. 

Sangarmarg IX-8 


99 


99 


XIl-7 N. E 


X-8 


IV-V-4 

XI- (10-9) 

XII- 7 


Salal VIII-6 S. E. 
„ „ N. N. E 


N. W. 
X-5. S. 


Depth below 
su rfacc. 


S. G. 


AI0O3 


SiO., 


7th foot 
11 th foot 
11th foot 
6th foot 
14th foot 
13th foot 
12th foot 
14th foot 
15th foot 
5th & 6th foot . 


percentage.jpercentage 


99 


7th foot 

4th and 5th foot 


2-69 


2-58 


2-57 


2’57 


2-56 


2-55 


2-54 


2-54 


2-53 


2-58 


2-53 


2‘54 


51-30 


Washed-out and 1 2*35 

re-deposited. 

2*33 


48-00 


• # 


53-40 

55-30 


• « 


34-60 


49-30 


43-10 


42-30 


46-90 


41-60 




42-60 


9 # 


41- 50 

42- 00 


44-15 


45-00 


• • 


55-70 


36-60 


48-40 
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Middlkmiss : Non-JIdilifC of JatHmu and KathmiJ** 

From these analyses it will be seen that the average per- 

, centaffe of alumina and silica are about 
Remarks on the ana jses. (about 90 per cent.), 

when allowance is made for the contained water, leaves very 
little room for other impurities. The analyses also show that 
these kaolins dih'er from typical China clay and some other kaolins 
in having an excess of alumina. Jiaolins from China and 
Cornwall have about 73 per cent, silica; but many others frc-m 
France and other places tiave silica about 46 and alumina about 
36 per cent. These latter varieties also generally contain more 
water and a number of other impurities, and are more in agree¬ 
ment with the mineral kaolinite (which is regarded as the pure 
basis of kaolin and ail clay) than are the typical China clay 
and Clay from Cornwall. Dana in his System of Mineralogy 
gives sihca 40-5, alumina 39-5 and water If as the composition of 
kaolinite. Judged by this standard these Jammu clays come 
nearer to kaolinite than to the China clays of China and Cornwall. 

Analyses made by Mr. Bose of a few of the makol clays 
Analyses of makol clays, collected by Sohani Ram from Jangalgali 

jangaigau. area, where they lie in pockets and Gmited 

patches on the Great Limestone slope, 
show some differences. These analyses are as follows :_ 


Locality. 

i 2^3 

1 

! percentage. 

L 

• £3 

CQ 3 
o 

Fe 203 

CaO. 

W. of Jangalgali village 

N. locality. 

44-31 

1 

51-90 

1 

Trace 

• • 

W. of Jangalgali village 

S. locality. 

1 

% 

38-60 

I 

6]-80 

3-2 

1-6 

1 mile N. by W. of Cherayeb. 

23-00 

68-70 

\ 

Trace 

• • 



that “ «>n>position from 

that o£ the washed-out aud re-deposited days of Sangannarg 
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Reports oj ihc iJineral ^unev o/Jaminu and iiaxW. 


VT nn and \II-7 ffiven in the preceding list (which are 
iS! i, .o mr^rked »s to bring them much nearer tn c. 


to the 


It trill be observed that the specihc gravity of the kaolin, 

is uniformly low, being a little over 2-5. 
Density. This is in stron? contrast with the best 

hanaite of the^area, with^ a -1, ^ aM 

SrivTuminotts clays also have interm^iate densMee oj^. 

S^ked" difference in hardness, makes a rapid and convenient 
means of distinguishing them in the field so long as nndne 
ouantities of iron and titanium are not present, when however 
.K« utter betrav themselves by the colour imparted to the rock. 


The source o£ this fundamentally kaoUnic deposit is not 

clear, except that it does not seem to have 
Origin uncertain. orimnated from any granitic or dominantly 

felspathic rock in the Seighbourhood. It may possibly have 
be^rformed from the green rock allied to gr^ahte, or the 
two mav have had a common origin in some coUoid substance, 
which after or during deposition, split up-the iron mgrating 
to or settling in a few places and the purer kaohn in others. 


Amount available. 


amount of kaoUn available, in beds of from 4 to 

about 12 feet thickness, reaches many 
-- million tons at each of the larger localities 

as exposed close to the surface beneath the 3 or 4 f^t of bauxite; 
so that there is no lack of material, easily accessible, and still 

much more if followed underground. 

The presence of coal of good quality in normal s^uence 60 

feet above the kaolin and bauxite is 


Coal. 

p 65). 


advantageous. (See Coal repeat 


All the kaolins were found to ‘slake’ ^ 

when soaked in water. This sometimes 


SlaUns. 
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took several days, but frequently only a few hours or niinutes. 

The ‘-oxalior', or washed-out and re-deposited kaolin slaked 
at once. 


Attempts to test tbe plasticity and other effects, when 

fi IT ^ ^ was made into rude pots and 

qu 1 les. roughly fired in camp were apparenth’ quite 

successful. It would seem from these experiments made by 

ilessrs. Labhu Ram and Sohani Ram that makol clays possess 

the requisite qualities of plasticity before, and hardness and 

rigidity after, firing, and that the kaolins obtained from under the 

bauxite only require proper exposure to weathering, with 

grinding and sufficiently long slaking, to fit them equally for 
pottery purposes. 

Later, large samples nere dealt with at the Sir Amar Singh 

“ “• to te. Srinagar, and in eve?y 

and til^ were made from these Jammu kaohL. Unfortunately 
owing to changes m the staff at the Technical Institute theJo 
pracfacal experiments were discontinued, and the scheme for 
starting a pottery was allowed to lapse for the time beino-. 

O* 

Good porcelain, of which the author has seen samnl^Q wo 

also once made from Jammu makol. samples, was 

Nearly all the other accessories required in pottery and 

Accessories for pottery porcelain manufacture can be obtained 
manuiacture available. wcaiiy with the exception of felspar 

odher of the StateTS TuriTi in“ ll”r"" 

"ptto ^n t‘‘o“Sn:<r*2 


other uses of kaolin. 


.. ^vuuu praccicaDie to develop these very 

the?e are 7"’ 

may be put, such as a fillpr f ^ which they 

white-wash, wall-mpers If '“’’T tor 

m many mannfactar^ producia “'•“Iterant and substitute 
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A high-class refractory. 


Rtparlt of the Mineral Survey of Jammu anUJiai^Hr. 

HigUij Aluminovs Varieties. 

e m all the bauxite localities, coming 
These are fou and the bauxite, and 

Found everywhere with . varvinff alumina content. All 

Inw in ferric oxide 'can'be utilized in chemical 

works for the oil ” ^ Dr- C. Fox in his 

high alumina ce - suggested that, m coniunction 

work on ’ P* , ceramic industrv in Jammu Province, 

?h”factuje of .ulU,. or artifidai 

sillimanite, for use in the preparauou r o 

plugs. 

U the time of writing, experiments are being made hj a 

private svndicate m mixing sillimanite 

«uas- from Asmara with our high grade white 

bauxite from D area Chakar, in order to produce a ^ticularlj 
« ,;ve refractorv Should this result in a large demand for 
!*bl,Lr bauxite it'will in the first place be necessary to open ap 

ESfsJ Si:; 

aluminium making. 

FULLER’S EARTH. 

Bentonite. 

A peculiar clay was found in Bhimbcr bazar by Sir. LalJm 
P ^ Ram, whilst caiTving a route traverse from 

Discovered in Bhimber j^aoshera tc Gujrat in J ammu Province m 

bazar. 1922 and later again in 1923. It 

S rd uS fmXSntg-e spots and washing silk and 
Other clothes. 

The mineral was first thought to be Wla’» ^ ^ 

la>er was determined m the tr« ^ 

Determination and ^uTvey of India laboratory w p 

analysU. ' 
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bentonite. The present writer visited the locality in 1925 
and saw the deposit in two or three places, besides having 
Lad an opportunity of comparing the mineral with typical 
bentonite from Alberta in the Empire Exhibition at Wembley in 
1924. In appearance and certiin physical characteristics the 
resemblance was certainly very strong. Chemically analysed in 
tbe Greolojrical Survey laboratory, the clay gave :— 


Si02 . .. 


Fe^0j5 4 


AlvOs) 


CaO. 


MgO . 



Loss on ignition.. 29*91 

100*20 


This is sufficiently like the composition of bentonite from 
Alberta ; but is also not unlike analyses of many fuller’s earths ; 
from which the belief seems to be generally held that the ultimate 
chemical constituents have less to do with the properties of the 
clays than the physical condition in which they exist. 


The deposit runs for 27 miles as a continuous bed 1 to 2 feet 

Position and Ue thick, Occupying a dehnite horizon in the 

Upper Siwalik formation and having a dip 
of 15®—20® S. W. and S. S. W. The position of the bed is near 
the edge of the hills. starting in the north-west at Para (lat. 
33°-2^', long. 74®; the outcrop runs south-east vid Chitta 
Pail, and Chitti Dheri to Dharyah (1 mile north of Bhimber). 
Thence, after the Bhimber river is crossed, east-by-eouth to 
Chhatta, Mulot, Panjpir. PuranI Gakhri and Kheri to Battal and 
Dhakhar (lat. 32®-56’, long.- 74®-25’). All the above places 
are ra»keJ on the Survey of India 1 inch to 1 mile sheets. Nos. 
43 K/4, L/1 and L/5. The line of outcrop is very nearly a straight 









one, save £or theV-ing down all the stream beds, which gives the 

line a jagged appearance in detul. 

As the bed itself is not very prominent at the surface, it may 

be found near Bhimber by reference to a 

3,400 feet below a shelly limestone bed, 2 feet thick, capping 

the ridge at Chuna Dhera miles E. 
bv S of Bhimber. The bentonite layer is about 3,400 feet 
b^low this limestone bed. The latter is burnt for lime at Bhimber. 

The bentonite is coloured white and also green and can be 

cut with a knife into very thin shavinos, 
Physical characters. Varieties being of a waxy appearance 

and with a conchoidal fracture. Both are slightly plastic and 
sticky to the feel. The most characteristic property of the 
clay is that, when placed in water, it absorbs several 
times ite weight of water and swells up and dy nte^tes. This 
action is p^ticularly energetic, a small conical piece in water 
presenting the appearance of a miniature volcano in eruption. In 
the mouth it has a peculiar taste and becomes curd-like. Ita 
specific gra\tity, taken with the bottle, gave 2-01. 

The thickness of 

' Thickness : typical section. 


the bed varies somewhat. West of 
Chhatta it is 2 feet thick. East of Chhat- 
a I foot thick increasing to 4 feet. A 
t of Alai Alan^la near Bhimber being 


Uses. 


Top foot—light or apple-green compact splintery ben¬ 
tonite with no biotite mica. 

Middle 9 inches - dark-grean bentonite with much biotita 

Bottom 6 inches —white bentonite. 

Bentonite has been used in a variety of ways; in soap, ^ » 

diluent for certain powerful drugs, m tne 


manufacture of antiphlogistine, as a 
retarder for cement plasters and for weighting and filling paper . 
It is also used in ceramics; and this use for it, inconp^* 

(Delays by Ries (Wiley and Sons) 2nd edition, 1908, p. 
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tion with the kaoliu of the Bauxite Series of Jammu, may be 
locally important. Being close to the foot of the hills, there 
would be no difficulty in bringing it to the present N. AV. 
Railway at or near G ujrat Station. 

Mr . Sohani Ram in 19215 discovered another peculiar clay 

in Budil area of Rarnpur-Kajouri Tebsil, 
which appears to have the properties of 
fuller’s earth. He has noted its occurrence at three places near 
Budil town (lat. ‘6'6°-22^', long. 74°-3y'). These places are 
(1; 2 miles N. W. of Budil town, (2) miles N. by E. of 
Budil town, and (3j at Kandra Hil, 21 miles W. N. W. of 
Budil. 


Fuller’s earth of Budil. 


Mode of occurrence. 


The earth is found as a bed 6—7 feet thick (so far as seen 

at the surface) in a slate formation of the 
older rocks of the area, and to the north 
of the “main boundary” dividing the latter from the Murree 
Series (Upper Tertiary). It is immediately underlain by a bed 
of trap of an intrusive nature; but it is uncertain whether the 
three localities represent one or more beds. 


The clay is white to bluish-white in colour, and soft and 

colour and physical f Ijs specihc gravity is 

properties. hen freshly dug it comes out in 

hard clay-like lumps; but, soon after diy- 
ing on exposure, these lumps disintegrate into a fine powder. 
In water the stuff ^-slakes’’ to powder. It is easily fusible, becom¬ 
ing a dark-blue euamel-likemass iu a few minutes. 


It was analysed in the Industrial Laboratory, Srinagar 

Chemical analysis. With the followinfy results : — 


SiU2 . 


Al^jOa... 

.. I7*2n 

. 

. 8*20 

CaO. 

7*10 

MgO ..... . 


Loss on ignition. 

7-20 

Total 

... 98-57 


(Na20, K^O, etc, not determined). 












gg Seporis 0/ Ik3 Mvicr^l ^U-.ey Oj j ^ 

. well with other typical analyse of 

These results v • r). Ries and published in Merrill’s 

fuller's earth ' tut thev do not seem to be of much 

“‘?"To™«ed “?h' to ’otor ito ei«.l Vtof erttes concerned. 

value conipareu 'xt* 


Absorptive and de- 
colourislng quaHiles. 


Attock Oil 
tests. 


.ncra inaiind <5 were collected and tested by 
In 1927 some ^ohani K am for their absorptive and 

de-colourisiiiff (qualities, .which are the 
coiourtse-.s -- most important for testing the efficiercy 

of such earths in clarifying n.ineral and negetaUe o.ls, fats and 
greases. 

annlied net to grease stains, it proved quite efiective in 

;:rn ilou" ere Scted. and: after treatn-.ent, they bec.me of 
a pale yellowish shade. 

Ira. ot the reouest of the then Member for 
Large samp , Industries, were sent to 

company’s Attock Oil Company, Rawalpindi 

and to the Industrial Chemist, Srinagar, for 
+ vprnrt of tl 6 forioer was not favourable, 

further experiment. The 

The earth, raw, ^ u untreated and on acid and soda 

email decolouri&iug ac ^ extent of “Fbrid 

r -w s“ eTcrtirZsrnoir fuller's ^.h 
f.;"F,-orid! ; Hs ed^tlveness In oil ^hning ^being, ntmbn^J 

contitcf for absorption of »r - 
coloural impurities in the oil. 

The Industrial ( hemist has made no rejport and the result 
of larand some other experiments are still awaited. 

• It is quite possible that by ^specjl otha 

earth as at present bnott n, ^ y y, obtained in »< 

more suitablt^ varieties, a material co fpj 

that might better s"jlar experimental proc» 

rotton that, in America, the..e and sim j vsncol 

^ for the adaptation of the non-metabic mmei 
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uses are threshed out very carefully under the impulse of 
strong competition. 


Furthermore, a local substitute for some well-established 
commercial product of this kind that has made a reputation for 
itself under some special trade name, has always a very up-hill 
fio-ht to make for recognition; largely because it is new and 
unknown, but also because it has not been standardised and 
graded and uniformity assured in the quality of the supply ofler- 
ed to the public. 

However Budil is unfavourably situated, fai’ away from the 

. plains, among the lower hills at the foot of 

Unfavourable Situation. S . r) • i ^ ^ 

the mam Pir Panjal range ; and so the 
earth from that place is not likely to be made use of in the near 
future, even if further experiments and special treatment show 
better results. 


SLATE. 


Slate of good quality is available in Jammu and Kashmir 

State. As is the case with all Himalayan 

uAvaUabie of good slate, the cleaving forces appear to 

have been not very intense, but only 
sufficient to produce fissility in the older argillaceous complex 
when the direction of cleavage (or weak cohesion so produced) 
coincided with the original bedding. Incipient mineralisation 
has been also added along the cleavage planes, so that nearly all 
the slate so far known and partly exploited in the State in 
slightly phylUtic. 

4 

In the sense, then, that slate (such as that of North Wales) 

fflmaiayan slate deflned. , Pressure has induced a 

. fissihty at any angle with, and entirely in- 
dependent of, the original sedimentary laminae—in that sense 
there is probably no true slate known in the Himalaya; but in 
the sense that thin, strong, plane-surfaced sheets of argUlaceous 
material, capable of being split to 3/16 inch or even less and 

of being tommed to any suitable size, constitute slate the State 
may be said to possess abundance of it in certain localiHp<s 





Reports i'/ th» ^tn^ral 


AuttAmir. 


Banihal Quarries. 


The first o£ these localities to be mentioned here is on 

Banihal cart road between the Bamhal 

Locality. group of VlllsgGS ftud JRuiusu, ID l&t. 33^» 

ooi>r innp- 75®-12', and consists of three neighbouring 
qmrrTi o®r' teegalnr’ excavations lying 4 miles due south „( 

Banihal rest-houae. 


The presence of good comir.ercial slate at this plaa was 

first broutrht to the notice or this De- 
First notice. partment m the autumn of 1921 by the 

State Engineer. The slate had been successfuUy used for 
roofincr certain State buildings on the Bamhal cart road for 
some time. The rest-house at Ramsu, said to have been roofed 
with it 24 years ago, showed no deterioration, though the 
slates selected were not the best avmlable, and a report had 
nlrcadv been written about the slate by the Assistant Engmeer, 

Public Works Department. 


In this report 

Enginaer’s report: quality 
and thickness. 


the Engineer showed that the three 
quarries opened up in the slate were ex¬ 
tensive and that good roofing slate and 
slabs for flooring, etc., could be obttined. 
ibed the best quality as being of a good uniform colour, 
exture and with a glistening semi-metallic appeai^ce. 
It was available in thicknesses of from j% to h (i to 
’) inch, Ts being a reliable average. 


He made some calculations showing the quantities and 

weights necessary for covering a given 

Calculations: covering surface of roof and that the slate ^ mig t 

power. jjg quarried and despatched certain dis- 

tances along the Banihal road and compete with G. C. im 

The areaw^sin Forest land and the Forest Departmfflt were 
charvinv royalty at the rate o£ Ks. 1 /4 /O per hundred slates. 


An 


I made I 
1922 shi 
rocks in 


3 of the serie 

gl^te occurs t 


Age ol the rooks. 
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certainly older than Carboniferous and probably Cambro-Silurlan 
or older. 

As a consequence of the principles governing the formation 

Nature of the quarries. f Himalaya to Outlined in the 

first two paragraphs of this Section, the so- 
called quarries were found to present a number of layers, hio-hly 
inclined with the horizontal, yielding thin slate suitable for roof¬ 
ing, which alternate with other layers yielding only slabs, or 
a quantity of useless rock. Hence the term slate quarry has not 
quite the same significance as the Welsh mining term, but refers 
to a cliff-edge of mixed rock, whence, from the more suitable 
layers, a payable percentage of good roobng or slab slates may be 
obtained. In other words, the present quarries that have been 
opened up must not be rei;arded as so many discoveries of slate 
in a region of no slate, but rather as chance places by the road¬ 
side where working happens to have been begun in a formation 
that presents similar facilities over large areas. 

In what is known as quarry No. 3, the only one in opera- 

Direotfon of cleavage and when the wnter Was there, the planes 

of cleavage, of incipient mineralisation (foli- 

„ . and of original sedimentationrwbich 

a I Minade or nearly coincide, as already stated) dip at 50° 

30 E. N.E. These naturally limit the size of the slate that 
can be extracted, but at the same time are a help to the quaiTv- 
man in the labour of extraction. Other secondary joims iL 

distinct, occur at nght-angles to the bedding. " ^ ’ 

No machinery or explosive was being used in gettin 
iiethodj of working. sliite, the local people using only hana 

trimmine ed<.e Fif “d » knife and 

1 . ® o * -^itteen to twenty coolies everv hatr-K c. 

mchea, and the wagee paid were ha. S ner /u’ndllTJ' 


Loeal 
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quarries where a ffood working size is 18 bj 10 inches. Many 
however are smaller than this being 15 or lb bv 8 inches. 


The slates look well on the roofs of rest-houses, the varying 

shades of bluish and greenisli grey giving 


Appearance^ 


a pleasing effect. 


It should be possible gradually to extend the use of these 

Extended use advocated, purposes along the cart 

road as soon as the people realize their 
lasting qualities as compared with the ordinary wooden shingles, 
and at tue same time their Hre-proof qualities. 

It is probable that blasting with explosive will greatly help 

Machinery not necessary, miner, but in the present state of the 

trade it is doubtful if the importino-of cutt¬ 
ing and slate-splitting machinery would be found advisable. 


d/ar PtUJiri near Gulmarg. 

The occurrence of very good to excellent slate at this locality 

Discovery. brought to the notice of this depart- 

ment in 1928 by tlie firm of Aiunshi Wall 
Mohaoimed and tsons, Engineers aud Contractors, Rawalpindi 

through the theu Director of Industries, Mr. D. N. ISagarUtti! 
Ihe brm was for some time anxious to work the deposit for 
school slates, slabs for roofing and other purposes; but for certain 
reasons they did not carry their wishes into effect. 


Locality. 


locality was examined by the writer in 1925 It lipa 

in lat. 74".16', at altitudes 

round about 11,000 feet, on a good pony 


track connecting Linyan (Lian MarV' “ goo'l pony 

points on the road beSrh.g K 
f«€t, on the Survey of India sheet 43 J/8, ’ ‘ 
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R^yorii Svnfea oj Jamr^ mU Kaihmh. 

A total of 2S,000 slates made in two years up to the date of 
A towi L , author’s visit were utilized as follows: 


Outluro and use 


Rambaii rest-house and Hincu Htchen 
Digdaul rest-house 

Ramsu rest-house, additiors 

Banihal rest house, motor shed, telegraph 


!• I 


• f • 


4.000 

0 

6,000 

8,000 


office, etc 


• t * 


• • • 


• t • 


Total 


... 10,000 
... 28,000 


The quality appeared to the writer to be fairly good. In 
^ ' compositi(»n the material is extremely 

Quality; composition. showing under the microscope as 

nhiefly quartz, chlorite and'a micaceous mineral and some opaque 
crrains of iron ores. The colour ranged through y anous shades of 
blue ^rey from pale tints with a sikery sheen to darker tints 
with a mphitic sheen. Many were s^n to be mottled with 
rusty blotches and some were spotted. ^ These blotches and spots 
which are due to the development of iron ores or other iron- 
containing minerals, must be regarded as defects. 

The stren^^h and sonorousness of the slates 1 should put 

° down as medium. The slates were said to 

strength: sonorousness. absorption test well, 

^ ^ ^ ft 


according to experi 


good, but is very 


The 


Cleavability is trequeniiy goo'i, uut 

best samples from this point of view give 
oieavabUity. | inch in thickness, but these we 

re The averi^te as turned out are inch thick and not in 
jquently this rises to i inch. The pianes of ® 

go^ an.i straight, though frequentiy rather rough and meTes 

and minutely wavy. 
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ReportB 


• • -I. I iiT)D0v of Lorcstij only ^ 

The position IS representotives of fir and 

P..„,.= birch f-emrining tee and «e « 

no caltivatfon ; “fs probably the same as that of the 

" Camb?o.SiluAan or older. 

Structurally the sbte 
Structure. Banihal variety. 

.ra fine-orained and uniform, without seriom 
i l,.,- spotting or flaky patches. The colour is a 

Texture, colour and deav inclined to a bluish or purplish 

The inclination of °the cleavage planes and .^ndding 

bedding P in il the side streams and hiU spun 

Thus the “P nj ,earps aud dip-slopes, wWch, with the 

absence f ““™in ’ ouarries. Slabs of all buds, already wca- 
surfaces fo liidexpSed in the road cuttings, Utter the ground. 

la a fiUre o£ open country, 2 mile wide, 
The known d„ough Mar Pathn and Kto 

Area and quantity. pathri hills. Reckoning only tV ot ^ 

fill slate the above would yield 1^^'>000,000 toM 

of roofing ® * ^^nij generalities; but it is cleM fliat suA 

qSSSsI' ?ould be openri here would be praomally mex- 

hrtustible. 

The slat. “’’“'“ti:ne,tX|T„y 

_ and-.p3.S:s^^ i « 

14 inches with thickness t 


Qaality. 

hard and 
oTid widths up 
be expected, ] 

vfTiter. Still t 

Burfac^ can b< 


O 

to 
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Surface; “grain 


Joints. 


The surface of the slate varies iu smoothueas, but is 

generally a dull “matte” sorface, without 
‘ auy stripiness, but with a pronounced 

“grain” parallel to the length of the slabs. 

The combined cleavage and bedding planes are crossed 

by two, and sometimes three, systems of 
clean-cut joints, one of which is parallel to 
the “grain” and the others make various angles with the 
first, which usually result in I’homb-shaped slabs, and these after 
splitting, require trimming doAvn into rectangular slates. 

Mr. H. K. Moon, with the help of cutters, splitters and 
^ „ borers from Banihal, arranged by the 

Experiment in roofing. /,u• c t-. • t-. t i -n. •/,. 

Chief Engineer, Koads and Buildings, 
extracted over 8,000 slates in 1026 as an experiment for roofing 
his stables and godowns. The sizes taken were 18 inches by G to 
10 inches. The writer saw these later in position on the finished 
buildings, and, so far as at present known, they have given entire 
satisfaction; but time only can answer the question as to their 
lasting powers. 

Ihe cluef difficulty in the way of encouraging their use 
Sfronger roof Umbers in dwelling houses and other large build- 

ings is that stronger supporting'^timbers 
and rafters are necessary than for wooden shingles or corrugated 
iron. This means an imraetliate outlay in excess of ordinary 
requirements, which is not immediately balanced by tJieir lasting 
powers to appreciate which time is necessary. 

Slabs of a size 8 inches square and ^ inch thick, perfectly 
Switch-boards and fus«- plane and true, were sent by the Mineral 

^7’: . , Department to the Chief Engineer 

El^trical Department, in November 1926 for testing as b^esfor 

switches and a reply was received that the slate was found to be 

very good for the bases of switches for 220 volt supplies, and 

that its insulating qualities were good and stood the pressure well 

shTlrlT ^ m ^ ^ quality 

should be available for auto-transformers and other purpois ^ 
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varieties in irregular veins occur near by. On account of their 
colour they are not readily distinguished from the limestone. 
These dancer variegated kinds carve into tigures very veil. 1 he 
powder is also white but with a slight greyish tinge. On the 
whole it is clearly not so pure as the white variety. 

(2) One mile E. of Adkauwari temple, up the side nala, 

N. E. of Purana Uaruhr (Int. 

Purana Daruhi. long. 75°-57|') in Very steep, difl'cultly 

accessible country. The locality is marked ou the Survey of 
India sheet 4o K /1 6. 


The material here is soft, but firm and compact and can be 

got in good large lumps, it occurs 
Quality, etc. scattered in veins and patches, some white 

and some gi’ey, over an area liOu feet by 4u feet. It is from 
here that there is a small trade in fashioning cups and bowls. 
Considering the larjre number of pilgrims who visit the Adkau¬ 
wari temple and other sacred places m the vicinity, this little 
trade might well be expanded in the direction of making carved 

A* 

figures 
craftsmen 

1924. 


. Artistic examples of this material were carve<l by Delhi 
xen and exhibited at the Wembley Empire Exhibition in 


(3) KotU Manlotrian, just above the highest houses lat. 

33®-2^, long. 74°-54^) on the liill spur 
north of the Pei Khad. 


Kotli: as pebbles. 


The steatite here is not in. stta^ but is found in some pro¬ 
fusion as angular and sub-angular pieces (the size of nuts) in 
the talus and scree, which, as is usual along this faulted ed<»e of 
the Great Limestone, is consolidated into a rather thick superfi¬ 
cial covering over the much crushed and brecciated limestone 

Both the white and grey varieties were found in some profu¬ 
sion, but being in the condition of water-worn pebbles, they 
could not be recognised except by trying them as markinir cl alk 

on any handy stone. It is clear from this that the parent veins 
are not far away. 
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TALC (STEATITE). 

This mineral, in the compact form of steatite, has been ttet 

Tvith at difterent times by m_eii:bers of the 

In the Great Uinestone. yiineTfd Survev as Teins in the Great 

Limestone in the neighbourhood of' Kinsi. The n aterial h^ 
been used locally in » sn.nll wav for mak.ng small cups and tenU. 


Like all the other minerals, both mehillic and non-metallic 

occurring in the Great Limestone, it is 

AS veins and along found as veins and pockets, up to a few 
shatter zones. £gg(. across, hlUng -what 'VN'ere probably 

fissures or zones of shattering in the limestone; and an this 
case) especially well-marked along the southern faulted boundary. 
In addition to being found in at the few places detailed 
below it is also present in the stream beds as peLbles and in the 
contents of the long slopes of talus and disintegrated limestoie 
that cover the lower ends of the ridge-spurs. Hence there 
must be many more places where veins occur, only they have 

not so far been detected. 


scree 


The localities sct far recorded are : — 


n) One mile N. X.E. of Kuniau (lat. f long. 74“- 

' 59 i';. at a point where the Recent and 

Localities where known: Sub-reccnt gravel, Ecree-material and fault- 

Kunian. breccia lie as great ai d thick terraces and 

ledtres at the foot of the Trikta Great Limestone mass, {^ee 
Survey of India 1 inch to 1 mile maps, sheet 43 L/1^)- TJe 
path from Kunian to Kanr passes a few yards south below tte 

outcrop. 


Quality: size of vein. 


The vein o£ white, soft, trausluecnt and very pure rtahte 

(rather like that from the llarble Roct.. 
Jubbulpore), as here exposed, is only 2U 

feet loner and from 2 to 6 inches thick. It is impact a, d mm- 
out any°uoticeable cleavage, and when ground to an rinpal ^ 

suitable for toilet and other purposes. Dark grey and rnottlea 
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Rej^orls O/Ihe Mineral Survey of Jammu ana aaennur. 


(4) 


O.iemlle N. N. E. of NangaLviUage, on the northern 

side of the Anji nala and some 800 to 900 

Nangai In Anji valley. feet above it flat. 33 ’'- 5 ^} long. 74 °- 54 ^). 

Both the .bite and g.y -neUes^.e. tound^hete a 

iranJed‘par.dlet to the bedding of the Great Lhneetone, Trhich 
7 *?. u' XT Irt t*. steeo cllfE. 


( 5 ) 


Kashi Khalra. 


li miles N. W. of Kashi Khaira (lat. 33‘’.7^', 

lone. 74°*47V) on the left bank of " 

® 11 . J lAm, ^ M WT ^ 1 ^ TZ U. 

strea 


a 


4 mile from its confluence with the Chenab H. 

♦i 

The material from this place entirely _ resembles that from 

Purana Oaruhr described above. It occurs in a group of small 

veins of from a few feet up to 10 feet long, and a few inAes to 
a foot thick. They he with their length parallel to the strike of 
the enclosing limestone, that is, about east and west. 

Larcre samples were collected from all these localities and 
° have been distributed from time to time to 

Opinions on samples. enquirers. The Curator of the Geological 

Survey of India, to whom specimens of the white varieti^ from 
Kunian, Purana Daruhr, and Kashi Khaira were referr^ for an 
opinion, wrote that they were of good quality, though harder 

and somewhat less pure than similar material from Jubbulpore. 

Pieces were also sent to ilr. Andrews, then Principal of the 
Sir Amar Singh Technical Institute, Srinagar, who turned out 
some gas-burners from a model supplied him. which were quite 
successful, though showing a slight tendency to flake off alo g 

the lamination. 

The orimn of these veins of steatite seems to be connwt^ 
i He on, n disturbance and fractunng which 

Origin. southern zone of the Great Lim^ton 

has suffered—for all the localities are within a or ^ ° .® 

boundary to the south. This will 

oiTheir ^irigin is as difficult to And - in the^e " 
i;p«,.r.n 9 veins that traverse this same Great Limestone 
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It is quite possible that, somewhere along the southern edge 

Larger bodies probable : of the Great Limestone mass, larger bodies 
ttses- of steatite may any day be found, or a 

collection of small veins surficiently near one another to be 


worked together. 


Although there are few industi’ies in which 


talc is an essential, the percentage of users who are finding it re¬ 
placing other inerts is increasing. This is particularly so in the 
paper and paint trade. Recent research has shown that it can be 
used with advantage in concrete to make it waterproof, to 
facilitate moulding and to increase the tensile strength (Mineral 
Industry 1927). 

From this and other points of view the position of the 
deposits, at the edge of the hills round the Riasi plain, would oe 
much more favourable for development if Kiasi w'ere linked 
with the North- VV estern Railway system. 

BARYTES. 


rassing unaer tne local name of “chitta sunna”, barytes 
Veins In Great Limestone, f ^^ishes another instance of a non-metal- 

. . 1C mineral penetrating the Great Limestone 

of Hiasi district in the familiar form of narrow veins Mr 

LabhuRam has recorded it from two main locaUties, Jan’o^laali 

and Kherikot, which places will be seen indicated on the (JutHne 
map (FI. 6;, 


ii.ii Jangaigali the veins begin to appear i mile south of 
Jangaigaii locality. Jangalgali pass, and then continue further 

. . , . ^ ^ distance of ^ mile, within which 

distance 6 or 7 veins are notn^ble. They are irregular and have 

™ny ramifications, as for instance the vein 1 mile south of 

Ft' ^ ™ of 10 to i 2 feet, is 

chalcopyrite and malachite stains. ^ s contains 

IX S'Sr ati^X rt£ 



, •(-„ ...-v^als witli some kaolin. The 

malachite stains oroup is IS feet long and 1 foot 

broad, and it ^ ^ g £. of Jan gal gall pass, and about 
Its position IS * 7 the coal of the area as shovn in 

mile S. S. W. of h»rive _ somewhat irregular 

R. R. follows the bedding of the limestone, 

Avhich latter is much fractured. 

n < 1 ,•.r.L-rpss of ‘-makor’ (see Clavs— 
Below the vein is a^ s>ma ^r^^-tg j^g ^gll as red varieties are 

p. 26), die dip being 50 -T- 

found here. 

. T- . I hnth red and white, occurs in association 

At Kheri Kot, lar bthe mine w^t of 

KheriKot. the stream junction below 

which IS o. It. ot tne ui g .. ]jgg 

wog, 4 to 5 te. 

and 6 incdies thick. 

Baryte, pieoes .ere also found o^lope | n.ile west cf 
Balada ; but the parent vein was not located. 

KoKW minv TDore occurreDC€8 of this 

There are very p^bab^ »■ .^at have art 

PiobaMy nsnj ”»» been yet recorded. 1*®. 

• colour, and its crystal form 

S:"to g-t weSn’ecit *) '> 

perceived. 


,t as “chitta surma” ^^^’^moder^ indns- 

for the local inhabitant, i ^ 

trial ites for paint, ht other 

ceramic and ghv^s industries, (just as in t e •j.austrial red- 

cUya and-tltel .net aw.t 


Uses. 


TKepor, !»«»■ G»'- 

Vol. XXXTT,pt.4, 1904. 










MiDiiU£'ii33 . Non-Metallic M.neralt of Jummu and Ka<ihinii. 


MAGNESITE. 



The only known occurrence oE magnesite in Jammu and 


where in 1921, Mr. Sohani Ram found a number of lumps 


(some about a cubic foot in size) of this material. They had 
evidently rolled down from the slope above, where a band 
of serpentine rock is known to run in a E. W . direction. Owing 
to other work in hand, the fragments could not at that time be 


traced to their in situ position. 

The magnesite is an amorphous, compact variety, and 


unusually hard between 6 and 7 ol Mob’s 
scale). It has a conchoidal fracture and 


Description. 


specihc gravity of 2-9;i. There is some foreign admixture 
of iron, lime and silica along with the carbonate. 

In this out-of-the-way place, in far ofiE Ladakh, its uses for 
economic purposes are only problematical. 


GRAPHITE. 


Natural graphite occurs either in a lamellar, scaly, flaky or 
Varieties oi naturei crystalline condition or it is compact, 


amorphous and earthy. 


graphite. 


In His Highness’ dominions both the scaly and amorphous 


for^ are found. The former (the scaly 
variety) has so far been recently noticed 


Localities where found. 


only in the Sapphire Mines area of Sumjam, Padar, and its 
neighbourhood ; whereas abundant quantities of the amorphous 
kind have long been known at various places in the phyllitic 
rocks of the Cambro-Silurian formation. Deposits of this latter 
variety, present at Braripura and neighbourhood in Uri Tahsil 
Kashmir Province, have been described and a report on them 
published separately (see list in Preface). Another, of less im¬ 
mediate interest, constitutes several parallel bands (also in the 

Cambro-Silurian formation) in the Bhut Na vaUey between the 
villages Mosh and AtholL 
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, Cl Mines occurrence o£ flaky or fecsly 

Only the Snpp be bi-iefly referred to here. 

Sapphire Mines area of c ^ iQ^jabtv, vrhich has long been famciis 

suinjam. there is'in lat. iorg. 76°-i3'. 

for the sapphires ovi . • ’ lie at ditierent altitudes Ut- 

'1 he t>ands of fbove sea level, on ^ebat ccnstiti.tea 

the south Side of ^crops of these hands and the 

Chenab drainage ^ inch to 1 mile Survey o£ 

village o£ Sum,™ 

India uiA^) ^ from the old Atlas of India thett 

Ko b“ds®o£ “I"” fouudlo^a 

niTt river between talel and itiosh, villages some 
mto from Sumjam in a ^restorly direction. 

The dis,».erT o£^^^e oc^-^- 

Discovery. Kam, who traced them in some detail on 

the map whilst exploring the sapphire area in 1027. 

The rocks of the area, which appear to be a metamorphestd 
inerocK assemblage of originally sedimentary 

Bocks oi the area. strata, consist mainly of alternaticps of 

hic^titP aneiss marble, and some hornblende gneiss. "VS itbm the 
^arble^rnd’s are found occasional large lenticular or onid 

o£ actinolite-tremoUte rock, •aitb vems and leaned d 

^ T tP wherein the corundum and sapphire appear. (These 
wiU be described in detail in another pnLlicanoa ot tla 

series to be issued presently). 

oraphite, as small flakes or scales (hardly 

able by the eye from the bionte tote.), 

gneiss. occurs disseminated and 

‘at’r’i^ka and thin layers m the biotite gn^ bandt 

mined the percentage of graphite in the bioute gnei 

between 7 and 35- 

owing to their ^ 

inaceesslbimy ol the area, maccessio jr 


Graphite as Cakes la 
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raeilmteprospect of uuy economic use being msde of tl.cec grnpLite 
deposits. 


MISPICKEL (ARSENOPYIilTE;. 


This miiiei-al is the cheif ore of arsenic. In aeldition (o 
^ ^ specimens in the Mineral Purvey collection 

Specimens collected and i r • 

locaUues. Obtained many years ago by Mr. Joti 

Parshad (late Assistant Sujjerintendent, 
Mineral Survey) from Padar treti, Kishtwar. four occiurences 
of the mineral have been recently recorded by Mr. Labhu Ram 
from the same area. These localities are ;— 

(1) In a pegmatite vein 1 mile S. E. of Chishote 

(lat. .S3°-22'-7", long. 7G°-1 T'-'IS"). 


(-0 


In a calcite vein 2 miles N. W. ofPalelflat. 

33°-22'-30", long. 76°-ll'-30")- ^ 


(b) In a quartz vein miles W. N. \V. of Palel 

(lat. 33'’-21'.4S", long. 76°.11'.36"). 

(4) In a quartz vein ^ mile W. of Gagot, Gat. 

33°-22'-32", long. 76°.13'-!(//;. ® 

Not much has been done to investigate these ore depo¬ 
sits, because of their sparse distribution 
pj^invesugated com. the remoteness of tie localities which 

are difficult of access. It is unlikely 

that they could be worked profitably for arsenic alone unless 

some other of the precious metals are discovered in combination 
with them, which has not so far been done. 

In (1) above the pegmatite vein is 200—250 feet long 

s..i^T/,rc,rre '’'6 

^tween. They are alciated Ji* .hrS^e^Is “ grfa 
microclme (amazonstone), biotite and smoky quartz erjatda.® 
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5 .j of JarJiTTM and Ka^hrm 


>pickel occurs in good concentrations, as 
oroins, crystols and small veinlets, in a 
^cite vein 150—2U0 feet long and 2 feet 

wide. The countryrock strikes . N. K. S. L. and dips 
V V F. at 70^ whilst thft calcite vein dipa 20 E. 


Two nules N, W. of PaleL 


11 


In (3) the mispickel is similarly dissemnated in a 

quartz vein running E. E.— . S. W 

mUes w. N. w. of and which is 2 feet thick and about 

40 - 5 U feet long. 


In / 4 ) the quartz vwn is 50 feet long and 4 feet thick, 

coursing N. W.—S. E., and the mispickel 
I mDe w. of Gagot. throughout it in disseminations 

1 inch across and somtimes more. 


The mineral from all the localities is steel grey, but a 

few crystals have a brassy colour. On 

Appearance. ^yeathering it everywhere produces red or 

yellow stains on the vdn rock. 
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P R E F A C E. 

I 

This report on the Non-Metallic Minerals is the eighth of the 
present series issued by His Highness’ Government of Jammu and 
Kashmir. As explained in the Introduction, it omits certain economic 
minerals of this class reports on which have already been piiblislied 
separately. A few other minerals, not yet specially investigated, or 
which for the present are under the control of the Itevenuo Department, 
are also omitted. Among the latter are common salt, borax, phulli 
(mainly sodium carbonate) and ordinary clay. If building-stone, 
road-metal and such like mineral aggregates may bo considered to 
belong here, all that it is necessary to say about them is that they 
naturally occur almost everywhere in inexhaustible amounts in this 
mountainous State. The control of their output is vested in the 
Revenue Department, and they have received as yet no special 
attention from the Mineral Survey. 


Although this report appears under my name ami responsibility, 
the discoveries made, the collection of material in the field, and the 
examination of it at headKtuarters have been fairly e<^ually ahared with 
me by my two present Assistants, Messrs. Labhu Ham liadyal, m. sc. 
and Sohani Ram, B. sc. 


(Chemical analyses, in some cases, have been done by officers of the 
Geological Survey of India, through the courtesy of the Director, and 
by the Government of India Test House, Alipur (Calcutta); others by 
Prof. B. K. Bose, M. sc., of the Prince of Wales College, Jammu ; and 
others again by the Industrial Chemist, Srinagar, and by the Mineral 
Survey. An experiment in Low Temperature Carbonisation of a 
consignment of Kashmir lignite was made by the Tozer Company of 
Battersea, London, and the fractionation of the crude oil obtained 
therefrom was done by Dr. Mollwo Perkin, c. b. e.. f. i. c. An 
experimental sale of lignite for household consumption was undertaken 
by the Forest Department at the Fuel Depot, Lai Mandi, Srina<rar. A 

few other extra-departmental tests of minerals are acknowledged in the 

text. 


This account will he followed by another 
Semi-precious Gemstones of the State, as soon af 
the press. 


on the Precious and 
it can l>e put through 


on Kashmir minerals that 
have so far appeared since the Mineral Survey started work in 1917 




firat three in the fleoo/is of the Geological Survey of India: 


n') Xote on the Aquamarine mines of Daso on the Braldn B., 
^ ^ " ‘■^hiimr Taller, Baltistan, (published in Records, (reolo- 

^cal Survey of India, Tol. XLIX, pt. 3, 1918, xvith 

plates 6 to 1<M. 


r^) Possible occurrence of Petroleum in Jammu Province; 

Preliminarv note on the Xar-Budhan dorne of Kotli 
Tehsil in the Punch Valley, (published in Records, 
Geolo^cal Survey of India, ^ ol. XLIX, pt. 4, 1919, 
with ])lates 13 to 16). 


(3) Lionitic Coaltields in the Karewa formation of the 
^ Kashmir Valley, (published in Records, Geological 

Sun-ey of India, Vol. LV, pt. 3, 1923, with plates 

28—30). 


( 4 ) \hrasives : Note on the Polishing material of Rism Spur 
^ * Khunamuh near Srina^r, (printed by order of the 

Kashmir Government, with plates 1 and 2). 


rSi The Graphite deposit of Braripura, Uri Tehsil, Kashmir, 
^ ^ (printed by order of the Kashmir Government, with 

plates 1 ti* 5). 


Ochre deposits of Xur Khwah, Ram Sar and Jhug^ in 

^ ^ the Jhelum Valley, Uri Tehsil, Kashmir, (printed by 

order of the Kashmir Government, with plates 1 to hj. 

n\ Tlie c;n-om ileposit ot tW Uchhipara, Bagiia. Mamta'i. 
^ ^ LimWr and Katha nala-, Uri Tehsil, Kashmir, (prmted 

bv order of the Kashmir Government). 


(8) Bauxite deposits of Jammu Province (priuted^by order of 

the Kashmir Government, with plates 1—17). 


(9) 


Keaurve, ot Jammn Coalfields . The Kal^kol, Matt* 

and Mohogala fialds (with "otes on Chal^, 


)vered Dhansal 
Kashmir Govei 




( 10 ) 


lU 


Ore deposite of Lead, Copper, Zino, Iron and other metala, 
in Jammti and Kashmir StAte, (published by order of the 
Kashmir Government, with plates 1—16). 


C. S. MIDDLEMISS. 
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The NON-METALLIC MINERALS of 
JAMMU and KASHMIR : by C. S. 

MIDDLEMISS, C. I. E., F. R. S., F. G. S., 
Superintendent, Mineral Survey, His Highness’ 
Government, Jammu and Kashmir. 

INTRODUCTION. 


^HESE are 

Deflnition, 

from. 


defined as such because of the common uses to 
which they are put, which are inde¬ 
pendent of the exti’action of metals there- 


Certain minerals belonging to this class, namely graphite, 

Certain minerals excep- ochre, gvpsum and abrasives have already 
ted. been described, and reports on each have 

been published separately (See list in Preface). As regards the 
lignite of the Kashmir valley, it has already been described in 
Rec. Geol. Surv. of India, Vol. LV, pt. 3, 1923, and therefore 
will only be redescribed here by reference to certain recently 
resurveyed areas and experiments made with it. Tlie list of non- 
metallic minerals of economic importance under present descrip¬ 
tion then becomeslignite, clays (including kaolin, highly alumi- 
nous varieties, fuller’s earth and bentonite), slate, talc (steatite) 
barytes, magnesite, graphite t of Sapphire Mines area) and mis- 
pickel. The chromite of Dras and neighbourhood is too hca\*y 
and bulky a mineral, and too far distant, to require mention here. 


All of these except talc, barytes, magnesite and mispickel 

Mostly bedded deposits, bedded deposits and, with the further 

exception perhaps of the fuller’s earth 
occur in very gr^t abundance. The talc (steatite) and barvtes 
occur in veins in the Great Limestone and are of necessity of 

less calculable abundance. The magnesite is pre.sumed to occur 
in veins in serpentine. 
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lignite. 


introiuclion. 

, iV\ the lignite areas so far 

In tne ou are shown. An account of 

puSS them ttas published some ap m the 

Records of t,e <■ 9 . e'^oeciallv regards ceiiain 

I923; Jit o£ Xw the lilnite, and a 

practical tm s and resufe o£ nSghbourhcod, 

TtiX'’tee ^ together tvith a fen-explanatory remarks 
Lmmarising what has already been published. 

Lomr before the organised search for and tecognidon of 

Long oeto Kashmir 

Already vaguely known, .^^pgy by the Mineml Survey, there had 

been certain vague rumours of the occurrence of coal or 
bitaminons shale in the valley; whilst two reports had bne0y 
mentioned it in two distinct areas, reports which this Ee^m 
tenrwas not aware of at the time it made the independent 

discov6ry o£ the 

The more important of these reports, in the fonn of a 
The moie ^^npo^ ^ 

Previous brief references, submitted to Kaja Sir Amar bmgti 

in 1904 It <nive an account of a number of 

in the Lainc?vat and Handwam neighbourhoods; but, it made 

no attempt m con.it.t up the^ "tceTam's rntiomd by 

‘:;rr? rno1 :?own‘-on^Kw one inch m »e 

Survey "of India Sheets ; so that it is not ea^y 

nr in the absence of any map err S 

a herdsman whilst g^-ng hts mttle as e^rte^^ ^ 
the tehsildar of Gnlmarg in 1903 On as 

of a sbaly constitution it was a a earnp historical 

worthless. Some further remarks on these and 

references to the burnt areas at Suyam near JMcn 


Middlemiss 


; Non^Mti illic MineraU of Jammu and Kashmir, 


found m my alre^idy referred to published note. It is 
a curious tliiii/that, notwithstanding tli^e burnt aieas ant 
LS of the fact that even at that time the firewood i.roblem 
was^ be-nnning to be a pressing one, the opinion come ^ 
fhc'? the “shale” of Raia Sir Aniar Singhs Jagir (as 

irthen was) and of Gulmarg “would not bum ’ and “was 
useless as fuel”, a belief that is still not uncommon. 

Tn 1922 the Mineral Survey began a systematic investiga- 

• .cti tion of the lianite. It was found U) 
gaudSI”' * occur in the late Tertiary formation kiiown 

geolomcally as the Karewas, and the search w^ continued 
during the succeeding summers up to October 1924. It \\as 
carried out by detailed surveys, first on the one incji to one mile 
Survey of India maps, enlarged d-times, and afterwards, 

particularly in the Kichahom neighbourhood (Haiidwara tehsil), 

on specially constructed plans on a scale of one _ inch to 
100 feet, showing sketched contours of 25 feet intervals. 
Pits, trenches and borings with the Isler percussion hand- 
power drill were made to prove the continuation of the 

seams underground. 

Descriplive. 


The Outline Map gives a general view of the Karewa 

Raithan, cshaiiganga R.) formation in relation to the older rocks 
area. of the Pir Panjal range. It also shows 

the areas of the lignite fields, one main group to tlie 
N. W. and another to the S. E. The 4 inches to one 
mile enlarged map of the Raithan (Shaliganga R.) and 
Lanyalab areas given with the already published account, 
taken in conjunction with the outline map, expresses the 
present state of our knowledge concerning the south-east 
areas. This has not advanced much beyond what has already 
been reported on, except the S. W. extension of the Lanyalab 
field in the Raiyar and Guravet forest areas. 


The Nichahom (Handwara) area on the other hand, has 
Nichahom (Handwara) made a considerable advance on the preli- 

minary description of it as recorded in the 
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. Thja lAro’ti «!cal6 maps and sections do^v shown ( see 
tirst report. c .. ■* to luO feet survey. They 

plan possesses (m^ the^ mater 

f,atu“bl?not only'to represent the lignite outeops more 

faitheullv, hn al t these seams at two horizons, separated by 
nvnely ‘eiavs and loams, really are present, 
IbO feet of -s Sjreviouslv supposed. This has made 

instead of one J ^ • appearance of the maps, as 

wfirbe telf by contrasting the later with the earlier, and it 
mles an Lportant difference to the calculated amount o£ 

lignite. 

Even with all the advantages of the new large-scale plan, 
^ven wib fiptails could not have been accom- 

the working ouo o afforded bv the excavations and the 

pushed without the .round. It should be 

s:s,s = f £“7i;T.,'T3li S3.‘5 

always present especial difficulties. 

Extension and Thickness. 

3 4 -or\cinn the very numerous natural outcrop 
As regar s ex nala (Suvam) and other places in 

Extension. the Nichahom field, P/fi 

trenches, three major 30 ^ So, afford clear 

'’'f’ “l: "ret nt oftoU as one w^d 

rturX suppose, are "m^p and 

sections. This is the hrat and '“P°™ „{ the variaas 

can therefore be calculated exactly. 
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Of the two sets of seams the upper set is the better known 

at present. From the natural sections in 
Thickness. escarpments, from more than two 

dozen excavations as well as from boring No. 1, we can say that 
within a vertical thickness of 25 feet, the lignite has a total 
thickness of at least 10 feet, composed of two beds of 6 and 4 

feet respectively. 


The lower set of seams are not so well exposed in the 
natural sections, but they have been laid bare in trenches and 
cuttings and struck by two deep borings and a number of shallow 
borings, and the outcrop of the seams has been followed inwards 
for a°distance of about 30 feet. Of these exploratory procee¬ 
dings boring No. 2 (as shown in the map and sections) at a 
depth of 153 feet yielded in this lower set of seams a thickness 
of 12 feet 8 inches of lignite, within a vertical distance of 30 feet, 
and composed of one bed over 6 feet thick, another 3^ feet thick 
and others of smaller thickness. Boring No. 3, in the lower set 
of seams at a depth of 22 feet 8 inches, yielded lignite over 14 
feet thick within a vertical distance of 19 feet and composed of 
two beds over three feet thick, one 2 feet 10 inches thick and 
others about one foot thick each. Excavations at the outcrop 
substantiated this. Other beds of 1 and 2 ft. thickness occur at 
still lower horizons. It will be very safe to conclude that 10 
feet of lignite at least are available from these lower seams. 

Both the upper and lower sets of seams continue in outcrop 

Continuation of Upper northwards to Budhashung after V-ing 
and Lower set of seams down the intervening stream bed and 
northwards. ^ hey Olid that to Lokut Dardahaj. A 

number of pits have been sunk at Budhashung showing b^s of 
6 and 3 feet, but the large-scale mapping and detailed explor¬ 
ation in this direction are not yet completed. 

^ From the map and sections it will be seen that the gentle 
inclinations of the beds at angles of 8° should enable lartre areas 
in the neighbourhood of Nichahom, Budhashung, Satakohai and 
Lokut Dardahaj to be worked for their lignite content. The 
actual size of this area will vary according to the depth at which 
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it is Bound practicable to trorb the seams: but at the verj ionest 
itimate this wUl be as much as 4 square miles. 

Amount available. 

Takinty 20 feet, the total thickness of the two sets of Beams, 

^ ° n w ’ over an area of 4 square miles, we obtain 

IjHuKmSe. an amount ot lignite equal to 80.000,000 

tons. 

Tn tho Shalicranga area (Raithan and Lanyalab), as yet only 

“ parti/ explored uithout the aid of the 

fromThaiiganga area. boring apparatus, we can at present only 

reckon on one workable seam of 3 feet thickness, but, the area 
being much larger and of about 16 square miles, tte get a jield of 
48,000,000 tons. The two areas together then will jield 

12S,(;0b,000 tons. 

The large extent of country between Isichahoxn and the 

♦ Shaliganga is also known to contain 

Intermediate areas not u 4. 4.V 

estimated. lignite at a number ol places, but the 

co-ordination of these outcrops has only been begun as yet at 
or two places; so that for the present no estimate viiW he M 
for them. Similarly both north-west and south-^st of the to^l 
reoion shown on the outline map lignite probably extends mu. 

formly with the Karewa formation. 

The e^*idence of extent, thickness and tonnage given above 

♦ is enou^'h to prove that the resources of 
rhisT^-itic coal are ve,^ large iudetd snd 
more than sufficient to warrant exploitation, if the quality can be 

shown to be good enough. 

Quality. 

A reference to, and a eyeful consideration 
Jioderate with lately at the Ld (See sub-section 

cal Analyses) will show that, chiefly owing 

This showing is however mainly from the point of vi 
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direct use of the lignite as a fuel for household purposes, for 
furnaces and other similai- kinds of consumption, lor still other 
Durnoses to be discussed later on the high ash is not so great an 
Lection. When it is used directly as a fuel this rather large 
amount of incombustible ash in the first place limits the distance 
to which it can profitably be carried. Secondly, after the lignite 
has been burning for a while, it retards combustion by clogging 
the fire unless special means are provided m the grates used tor 
periodically getting rid of the ash. This ash is generally a 
white or grey powder whicli becomes a soft clinker wheri loiccd 

draught is employed. 

Tt. will be seen that on the whole an average taken of the 

ash works out at about 30 per cent, on the 
simple air-dried lignite. Similarly the 

moisture is about 15 per cent. As regai’ds the other two com¬ 
ponents of proximate analysis, there is some considerable doubt 
to the relative percentages of volatile matter and fixed carbon. 
This is due to the fact that ditterent methods of conducting the 
analysis give different results. 

Practical Trials. 


Composition. 


As a rnel. 


We will now consider the lignite from the point of view of 

a fuel for heating purposes in its cimde 
state after only drying in air. In the 
first place the bulk of the lignite after extraction from the mine 
remains as a tough somewhat splintery material which tra^'els 
perfectly well without any serious disintegration. (All the 
lignite packed in gunny l^gs received at the Tozer Works in 
London for experimental treatment appeared to be in exactly 
the same state as it left Kashmir after travelling on ponies 
boats, carts, railway and on shipboard). ’ 


In an ordinary house fire-place, provided with a grid with 

F.. ,u.. “part and a„ ash pit 

underneath, 1 have successfully bmnt 
Kashmir lignite for many months together in the cold weather 
and found the use of it beneficial and economical. The result¬ 
ing fire is more uniformly heat-giving and does not need the 
constant attention that a wood fire does. It never sparks or ex- 
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^ 1 onrl is a ver>' safe fuel. Like all low-grade fuels 

how^erit ne«\s a certam attention to a £e>v poiats in order to 
ilow e\ er u- c;nme of these points for a rocm fire are: — 

flV Tbe'fiTmust \e well started whh 2 or 3 layers of 
^ \ fiat ou the bars one above the other, the lignite m 

Xe*s '*'“8 

pieces not c ,. , draiiD-ht must be good and if the 

to. got a g-of told Vto°™tle aUntter" or a damper, 

flUbeTetter -^3, a£ter an hour or so, during time the fire 

= rroagtthe“ o’ the ash pit; (di the tire must not 

!^^cceS. as is'the case with all coal ; (6, the hginte should 

be drirf in ftr^utions^ unL^^ 

arTuisiT because, owing to the high volatiles in the 

a go^. smr^i th pdeuty o£ W.s - ge the 

eSntyrA^ing the better portl o£ the combusuble. 
present in the fuel. 

It is impossible to say whether its use in £nrnaces, stoves 
, 1 • sua^raeier, and central beating arrangements will era 

become popular or not The only ^i- 

Mr. Itackenzie and by the ^^Xe ,he Sst'7tb”?« 
^ ft the fret that the li^rnite had not been air dried before use. 

rap%i« ^rt^ti^^r 

f - h.ix - ^ .at.. 

fTit to be sh^htly "ha/ordinary%ocd fnd a. 

Mr. Mackenzie from h.s XrZseis inairtondutivethat 
burning it £or ““"fes^rT at least somewhat better than those of 

'Ts briore r^rrled ver’y s^aU qiianti““ 

Ct w^ib success any more than with good coal itselt 
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In consequence o£ a suggestion made that our lignite would 

^^P^IverUer aad spray- P ^ 

furnace, a method now in use at Hyderabad, a large consignment 
of one waggon load was sent to tl.e Director of Jile<-tricity, 
Hyderabad (Deccan). A brief statement to the effect that it was 
found useless for this purpose, Avithout any exact statistics of 
amounts used in the test being given, is all that has been received 

with reference to this experiment. 


On the whole, considering first, that lignite is only a 

Ha,di, uk,i,.. mpi». low-grade fuel at the best and seeondly 
wood. that its use is unfamiliar and a novelty as 

well as opposed to custom and tradition, I have little hope 
that, in anything short of a wood famine, it will supplant wood 
in common use in the bazars and villages of the Kashmir valley. 
Whether it will eventually attain some sort of vogue iii specially 
constructed grates and stoves among the better-class inhabitants 

is an open question. 

Retorting the Lignite. 

The above uses however do not exhaust all those to 
n, u I -di „ . which lignite in common with all c-oal 

Carbonisation : Wardle’s ^ j u ic r 

icheme for retorting the can be put. One and a nail tons of 

Kashmir lignite were retorte<l at the Tozer 

o 

Low Temperature Carbonisation W orks, Battersea, London, 
and the fractionation of the condensed volatiles Avas done by Dr. 
Mollwo Perkin, c. b. e., f. i. c., m. inst. P. Tech. The 
. Engineering firm of Messrs. Wardle and Co. of Manchester and 
London also put up a prelitninary scheme for supplying a 
retorting plant which, so far as the data then available to 
them were able to be considered, appeared to be a very profitable 
undertaking. I do not wish to lay too much stress on the 
partial and confessedly imperfect figures given in this scheme of 
W^ardle’s, nor do I propose to go into them in any way here. I 
confine my remarks to the general features of the problem. 
It will be fairly obvious that the valley of Kashmir, separated as 
it is by 200 miles of mountain road from the raihvuy systems of 
India, must be able advantageously to sell the pr^ucts of 
distillation of the lignite, namely motor spirit, kerosene, Diesel 
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A ^ood kerosene fraction 
and paraffin scale* 


Re/jiTts of the Mineral of jammu ana Aa^hmir. 

eno-ine oil, lubricating oil, pitch, phenols and sulphate of 
aininonia, all made on the spot, at a reasonably good jirofit in 
competition with imported articles that have had to travel all this 
distance by road in addition to the previous distances by rail. 

We have also Dr. Mollwo Perkin’s statement to the effect 

that in the retorting there was a loss of 10 
per cent, in the oils probably due to the 
oil sticking to the sides of the condenser 
tubes, which loss with a continuous throughput of large quanti. 
lies would correct itself : also his statement that the fraction, 170° 
to 230° C (kerosene fraction) is a good illuminating oil and that 

the fraction 270° to 360° C also contains a considerable quantity of 

paraffin scale. Furthermore that ihi^ rom 

eld of high- 

ly caioriflc gas. J calorific value of about ooO B. T. P’s. 

must also be considered, since, in addition to using it for carrying 
on the retorting process, it might be mixed with producer gas and 
used for gas burners whilst it could also be employed mixed with 
producer gas as motive power for gas engines. Lastly the 

phenols when emulsified will produce a 
Phenols and pHcb. powerful disinfectant. The final residue 

in the form of soft pitch could be used 
for roads or for briquetting lignite (after conversion into hard 
r»it/'h'l into a form of natent fuel fsee Dr. Perkin’s report, p. 18). 


Very large yield oi high- j^rge yield of gas, 4,000 to 4,500 cubic feet 


A few words may be said about the calorific values of 

Kashmir lignite and its contmned gM in 
comparison with others, TN hilst ordinary 

quoted as having a calorific value of 7,200B.T.U8, 


Calorlfle valoes. 


Earthy lignite of 
and Saxony hgnite of 
we find Burma ligniti 


f •# 




5,400 

4,720 

6,460 to 
7,800 








and Kashmir lignite of 


... 5,6Hto7,S61 

B. T. U’s. 


(See Tables of Analyses.) 
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Thus in spite oE the large amount of ash present 

^ Kashmir fuel, its caloutic value is well to 

Its relatively high ealori- the fore. I suspect that this is mainly 
flc value due to the gas. calorific value oi thelarge 

quantity of gas and other volatiles present in it. 1' or, comparing 
it in this respect with other lignites, we ha^ e : 


fJSamma lignite yields 5,590 cubic feet per ton. 

I Lashio „ „ 6,460 „ „ „ „ 

Burma, ^ 

I Pauk (average of 

I 3 fields) lignite yields 4,867 „ „ „ ., 

and K^hmir lignite yields 4,000 to 4,500 cubic feet per ton. 


Also, as regards the calorific value of the gas compared 

with that of other coal and lignite gases, 

High ealorlOo value ot we have 
the gas. 


4 

f London coal gas 


Calorific Power. 
630 B.T. U’s. 



Manchester coal gas 

650 

From Moles- 1 

worth pocket \ 

Birmingham „ 

640 

book. 1 


Liverpool „ „ 

750 

1 

L 

Glasgow „ „ 

830 

Kashmir gas 

550 

r 

Namma gfas 

o 

350 

1 

Burma. \ 

1 

Lashio „ 

310 

1 

L 

Pauk (average of 3 fields) 

gas 391 


v 

9 } 

7 ) 

97 

97 

99 

99 
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from which we see that the gas from Kashmir lignite is con¬ 
siderably higher in caloritic value than that of the Burma 
lio-aite and about the same amount below that of British 

O 

coals. 


There may be some other industrial products still to be 

derived from lignite and all coming 
other possible uses. ^vithin the scope of organic chemistry to 

initiate. According to a test made privately by Mr. Id. J. Wilson 
of Newton Abbot, who is working the Bovey Tracy ligmte in 
Devonshire, there is scarcely any montan wax present in our 
Kashmir material . The same was found to be true for 
the Burma lignites.—(W. B .—Montan wax is used for polishing 
and for gramophone records and is very valuable). 

Communications, 


The Karewa formation, in which the lignite occurs, is all 

in fairly easy country descending gently 
Easy country: Boat frans- towards the Jhelum river. The various 

mines could be connected up with the 
navicrable waters of the Jhelum river by roads, tramways or 
wire°ropeways. Once in boats on the river, the lignite or its 
distillation products could easily and very cheaply be carried to 
any part of the valley where there ould be a good local market. 
In time it might be possible for these products to penetrate fur¬ 
ther afield into the Punjab, but this would probably depend on 
many matters that lie outside the sphere of action of the Mineral 

Survey. 

Chemical Analysis. 


From a number of proximate analyses of the lignite, made 

by the Mineral Survey in Kashmir, 
and in the Geological Survey of India 
the kindness of the Director, the contained 


Moisture. 


laboratory by 


O) r63% crude montan wax; melting point 8 r 5 , which is quite 
cood : It could easily be refined. In Germany lignites are being mined 
for montan wax extraction with a content below •!% ibon ..yndicate 
Lfrl., Heathfield, D. von. The Burma lignites contain approximate!. 

9 9/ 

/o* 
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moisture was Eouad to vary between the wide limits ol! 8 m) per 
ceat and33-d3 percent. It appears that ordinary exposure m 
the air such as is incident to its extraction and manipulation 
durino- testing, causes this wide difference according to climatic 
chanj^. An average of about 15 per cent, in the climate of 
Kashmir may be taken as approximately correct. This 
percentage, on transmission of the material in bags to Jammu in 
the ch-y air of the Punjab, became reduced to lU 
per cent, whilst, on transmission to Calcutta, it became in¬ 
creased to nearly 30 per cent. This is well shown in the table 
of analyses given below, which were made in Calcutta. 

The ash content in ordinary bulk samples, in Kashmir, free 

from surface dust and impurities, comes 
Ash : Combustible Out fairly uniformly in all the assays as 

about 30 percent. This leaves 55 per 
cent, combustible matter, but the distribution of this under the 
heads of hxed carbon and volatile matter is not quite simple. 


The following analyses were done by the Mineral Survey, 

the Geological Survey of India, Prof. Bose 
of the Prince of Wales College, Jammu, 
and the Government Test House, Alipur : — 


Varying results. 


Analyses by the Mineral Survey. 



Lignite from 

1 

/ 

M^oisture. 

Volatile 

com¬ 

pounds. 

Fixed 

Carbon. 

Ash. 

Haithan (outcrop) 

1T70 

21-30 

37-00 

30-00 

Raithan, PitXo. 1 (18 ft. from 





outcrop) 

17'60 

34-05 

28-35 

20-00 

Raithan, Pit No. 2 (6 in. bed) 

15-33 

29-23 

26-11 

29-13 

Lauyalab 

12-36 

23-20 

34-01 

30-43 

Budhashun^’ 

6-00 

20-00 



o 

46-40 

27-60 

Average 

12-60 

25-56 

34-37 

27-43 
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Reporti of the Mineral Survey of Jammu and Kashmir. 

Analyses by the Geological Survey of India 


Lignite from * 

doisture. 

Volatile 

com¬ 

pounds. 

Fixed 

Carbon. 

Ash. 

Kaithan, Pit No. 1 (A bed) | 

26-27 

27-71 

19-00 

27-02 

Raithan, Pit No. 1 (D bed) | 

1 26-86 

29-98 

19-70 

23-46 

Eaithan, Pit No. 2 

29-52 

31-88 

21-62 ! 

16-98 

Lanyalab 

28-41 

25-98 

15-09 

30-52 

Nichahom, Upper bed 

32-85 

29-69 

16-22 

21-24 

Nichahom, Lower bed 

33-43 

30-61 

18-34 

17-62 

Average 

29'56 

29-31 

18-35 

1 

22-81 



Calorific power tests done by the Geological Survey 

of India. 


Lignite from j 

1 

Calorific power j 
iu heat units C®. 

1 

Evaporative 

power. 

* 

Raithan, Pit No. 1 (A bed) 

2,714 

5-05 

Raithan, Pit No. 1 (D bed) 

3,154 

1 

5-87 

Raithan, Pit No. 2 

2,274 

4-23 

Lanyalab 

3,822 

5-05 

Nichahom, Upper bed 

2,714 

Nichahom, Lower bed 

I 4,034 

1 

rol 

i ^ 



The above calories done by L. Tho 
cultly combustible.) 


pson 


calorimeter. (Very 
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Uintah »/ 

Analyses by B. K. Bose of Prince of Wales College. 



Owing to the discrepancies between the ratio of fixed 
carbon to volatiles as shown by the Mineral Survey and 
Geological Survey of India analyses, the latter repeated cer¬ 
tain of them, assaying the volatiles in an atmosphere of 
nitrogen (which of course is inert as regards the carbon) with 

the result that the new method gave 5 per cent. less volatile 
matter than the old. 

Subsequently, through the Director, Geological Survev 
of India, four samples were forwarded to the Government 
Test House, Ahpore. These samples were taken from the 
Eaithan mam bed A, Lanyalab and Nichahom Upper and 

prS “only. 



























18 


Keports oj the JliHiral ^ttrvey oj javmu ana Aaskmir. 


The following is a copy of the Test Certificate No. 434 
Coal, dated 22nd June 1923 :— 


Four samples of lignite. 



( 1 ) 

( 2 ) 

(-3) 

G) 

Moisture 

14 "55 

14-77 

00 

13-71 

iProxiniate analyses (on dried samples). 

Volatiles 

23-68 

29-65 

39-60 

32-03 

Fixed carbon 

23-96 

28-33 

33-48 

31-64 

Ash 

42-36 

42 02 

26-92 

36-33 

Total 

100-00 

100-00 

100-00 

100-00 


Colour of ash 

Brown. 

Brown. 

Grey. 

Brown. 

Coking properties 

Nou- 

cokiiig. 

Non- 

coking. 

Non¬ 

coking. 

Non- 
00 king. 

Calories per gram 

3,243 

3,184 

4,378 

3,722 

B. T, U. per lb 

5,837 

5,731 

7,880 

6,699 


The Superintendent, Government Test House remarks.' 


" I a^ee that the ashes are high. I sugeest that the difficnitv in 

such cases is that fuel of this sort cannot stand high freight 

charges. Talringinfo consideration the high moisture content 

and low calorific values the actual heating power of the lignite 

must on a practical scale be small. Even if the ash could be 

reduced this difBcuItj would still to some extent remain with 
any ordinary lignite”. 


The above analyses agree better with those done by Mr. 
Bose for the Mineral Survey than with any others. The 






5 





r 
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M.PDLBKISS; Non.Metam^ Minerals of Jammu and Kashmir. 

average of these 4 analyses ca'colated on the wl.ole sample 
comes out approximately as follows . 


3[oiJ=ture 

14‘45 

Volatiles 

27-79 

p ixed carbon 

2G-18 

i^sh 

31-58 

Total 

100-00 


Even more does this average agree with the average given 
by me as reasonable and forwarded with my paper for publication 
in the Records Geological Survey of India and before the 

Test House had been consulted. The average 


GroverniDent 


position I there gave was 


Moisture 

15-00 

V olatiles 

28-00 

Fixed carbon 

27-00 

Ash 

30-00 

Total 

100-00 


which nowhere differs by more than 1*5 % from the average of 
the Gfovernment Test House results. 

In view of this agreement I think we may finally take that 
composition as being correct. 

The average calories per gram = 3,63 2 






B. T. U. per lb 


5,837 


One other analysis I may quote, done privately by Mr 

Randall of Messrs. Villiers Ltd., (a coal expert who was con* 

ducting experiments on Indian coals! n the Geological Survey 
office, Calcutta). ® ^ 






R«port$ of thi Mineral Survey of Jamrme and Kaih’mr. 


His assay yielded 


Moisture lo’B 

Volatiles 33'8 

Fixed carbon 22*9 
Ash 2/'7 


Dt. Moll wo Perkin's Beport on Retorting the Lignite. 

I quote below the report made by Dr. F. Moll wo Perkin, 
c. B. E., F. I. C., M. lost. P. Tech:- 

In the first place I must mention that the amount of 
material supplied was not sufficient for a thorough and reliable 
test to be obLned. A large portion of the material was employed 
to clear the retorts and condensing plant from other oils which 
had previously been retorted. This did not leave sufficient 
Uanite to give a good average sample of what might have been 

obtained. 

From a lonc' experience of the T ozer plant which I have 
frequently norked, I find that both the water scmbber 
oil scrubber plant are at present very inefficient, and I m confi¬ 
dent that better results will be obtained on a large working 

more efficient plant. The retorts are old and toe to 
worked intermittently. In the newer reto* which toe beffl 
improved in many details better results would most certainly be 

obtained. 

The following results were obtained : 

LigniU passei {hrmfjh the Betorle. 1 ^u^l^O «ts 

Analysis of Lignite lefore Betarting. 

Total volatile matter 51*30 % 

18-05 


Moisture 
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Results on dried Material. 



Volatile matter 40*57 ^y, 
Ash 45’17 ,, 


Fixed carbon 14-26 „ 

Nitrogen 0*92 „ 

Sulphur 1*49 „ 

B. T. U. 5,657 


It wni be noticed that although the volatile matter is good 
.sh is -very high and the fixed carbon low. 


Sf.ent from Retorts ... 18 cwts. 2 qrs. 25 lbs. 


The residual coke contains 7*8 moisture. 


This is equal to 17 cwts. 1 qrt. 12 lbs. of dry coke. 

Equal to 11 cwts. 1 qrt. 12 lbs. per ton of lignite retorted 
=56*79 %. 

The water, of course, was added for quenching the heated 
residue. 


Analysis o^ Coke. 

Volatile matter 16 05 % 
Ash 59*43 „ 

Fixed carbon 24*52 „ 
Nitrogen 1 *01 „ 

Sulphur 1*19 „ 


This analysis shows that either the shale was passed 
through the retorts too rapidly or that the temperature of the 
retorts -was too low. Owing to the small amount put through 
I should expect the latter to be the case. 
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Scrubler Liquor ... ... 90 gallons of water used. 

This is equal to 59*20 gallons of water nsed per ton 
of lignite retorted. 

This give a yield of 0’54 lbs. sulphate of ammonia per ton 
lignite retorted. 

o 


Stripping Oil 


• • • 


95 gallons of oil. 


This is equal to 62 49 gallons per ton of lignite retorted. 

This gives a yield of 1 ‘25 gallons spirit per ton of lignite 
retorted. 


Condenser Liquor 


... 67 gallons. 


This is equal to 44*07 gallons per ton of lignite retorted. 

This gives a yield of 8'43 lbs. sulphate of ammonia per ton 
of lignite retorted. 


Crude OH ... ... 25 gallons. 

Equal to 1.6'44 gallons per ton of lignite retorted. 

Fractionation of Crude Oil. 


^^'ate^. 

Up to 170° C 
170-230° C 
230-270° C 
270—360° C 
Residue . 


6-49 %. 

1-80 motor spirit. 
5*29 illuminating oil. 
6*34 light fuel oil 
4*08 heavy fuel 
14-00 soft pitch. 


This is equal to 5*18 gallons water-free oil per ton of lignite 
retorted. 
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Analysis of water from Oil disfUIation. 

11*26 gallons per ton o£ lignite retorted. 

This gives a yield o£ 1-88 lbs. Sulphate oE Ammonia per 
ton of lignite retorted. 

Fraction vp to 170° C. 

0-30 gallons per ton of lignite retorted. 

Sp. Gr. at 15° C.0-8647 flashes below 60° F. 

This oil contains 8-33 % phenols=0 025 gallons per ton 
lignite retorted. 

o 

Oil after removal of phenols (motor spirit) =0*275 gallons 
per ton of lignite retorted. 

Sp. Gr. at 15° C. 0-8496 flashes below 60° F. 

Fraction, 170—230° C (Kerosene Fraction), 


0*87 gallons per ton of lignite retorted. 

Sp. Gr. at 15° C.. 0-9056 flash point 120° F. 

per ton of 

lignite retorted. 

Oil after removal of pheuol3=0-79 gallons per ton of 
lignite retorted. 

o 

Sp. Gr. at 15° C.0-8839 flash point 118° F. 


This oil contains 9-17 % phenols=0-08 gallons 


This is a good illuminating oil. 






oo 


BeporU of the Mirwral Survey of Javimu ard Kuthmit, 

Fraction 230—270^ C (Tiezel Engine Oil), 


1-04 gallons per ton of lignite retorted. 

Sp. Glr. at 15° C.0-9627 flash point 178° F. 

This oil contains 9-66 % phenol3=0T0 gallons per ton of 
hirnite retorted. 

o 

Oil after removal of phenols=0-94 gallons per ton of 
lignite retorted. 

o 

Sp. Gr. 15° C.0-9164 flash point 221° F. 

Fraction 270 — 360° C. 


0*68 gallons per ton of lignite retorted. 


Sp. Gr. at 1 0 ° C 


0-9719 flash point 190° F. 


This oil contains 10-83% phenols=0-074 gallons per ton 
of lignite retorted. 

D 

Oil after removal of phenol8=0-606 gallons per ton of 
lignite retorted. 

Sp. Gr. at 15° C.,.,.0-9612 flash point 230° F. 

This fraction also contains a considerable amount of 
paraffin scale. 

Fesulta per ton of lignite retorted. 


Spent. 

Liquor. 

Sulphate of Amnionia 


• # » 


Oil . 

Spirit from Gas Scrubber 


11 cwts. 1 qrt. 12 lbs. 
55-83 gallons. 

10*85 lbs, 

5*43 gallons. 

1*0 gallons. 
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Fesulisper 100 tens of lignite reiorted. 



Tons. 

Cwts. 

Qrts. 

Lbs. 

S'pefit ••• ••• ••• 

56 

15 

2 

24 

Liquet ••• ••• ••• 

24 

14 


2 

Spitii ••• ••• 

« • • 

2 

2 


Fraction up to 170° C (including 
spirit scrubbed from gas) • • • 

• • • 

2 

# • • 

17 

Fraction 170—230° C 

• • • 

7 

• « • 

4 

Fraction 230-270° C 


8 

3 

20 

Fraction 270—360° C 

• • • 

5 

3 

17 

Residue above 360° C 

1 

• • • 

2 

6 

Gas and Loss 

16 

3 


1J- 


Briquettes made from spent of Kashmir lignite. 

Total volatile matter. 29*40 % 

Moisture . 9*80 

Results on Dried Material, 

Volatile matter. 21*73 

Ash. 46*89 

Fixed carbon.31*38 

Sulphur. 0*57 

B. T. U.6,503 

Evaporative Value. 5-71 fts. 
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Mr. D. N. Wadia of the Geological Survey of India also 
kindly niiide a distillation test his description of which 1 reproduce 
here;— 


“I took a 100 grams of coarsely powdered oil-shale-looking 
stuff and submitted it to a low-temperature distillation, taking 
care not to “crack” any oils. At the end of two hours, with 
a heat of dull redness of the retort, I obtained about 30 grams 
of distillates—water, oils, paraffins and a tarry anthracine-like 
heavy oil. All the fixed carbon remained with the residue in 
the retort (it had not changed appreciably in appearance at 
all) which weighed 51 grams at the end of the experiment. 
A large quantity of yellow-brown coloured gas (inflammable) 
of strong odour continued to be evolved all through, ceasing 
only just before the end of the experiment. It is probable some 
light oils escaped with it, which could have been obtained by 
more careful condensation. 


(2) Of the 30 grams of distillates obtained, at least 
8—10 grams are heavy brown oils, the rest being water and 
water-emulsion. I believe the substance is poor in light petrol 
oils, benzine, etc. and rich in waxy and tarry products.” 


CLAYS. 

Kaolin. 

Jammu Province possesses large deposits of kaolin (china- 

ExtensiTe deposit!. main these constitute the 

^ Bauxite Series, a bed¬ 

ded deposit of uncertain age between Neocomian and Eocene 

It overlies the Great Limestone and Breccia and underlies the 




Reports oj the Mineral Survey of Jammu and Rushmir. 



These briquettes are of little value owing to the large amount 

of ash content and consequent low calorific value. They are 
ditficult to burn: they might be used satisfactorily in a fras 

producer. 

Tha-e is a loss of about 10 % in the oils, probably 
the heavy oil. This is very likely to be accounted for by some 
of the oil sticking on to the sides of the condenser tubes. In 
dealing with a large throughput this would correct itself. The 
yield of gas is about 4,000 to 4,500 cubic feet, having a calorific 
value of about 550 B. T. U.—that is to say it is a very rich gas; 
it may be returned under the retorts and would probably be 
sufficient to carry on the carbonisation after the retorts had once 
been started, or it might be mixed with producer gas and nsed 
for gas burners. It could also be employed when mixed with 
producer gas as motive power for gas engines for production of 
electricity. 

The amount of disinfectant is not very great—about a half 
gallon per ton of lignite retortod—but when emulsified the 
volume will be considerably increased and a powerful dis¬ 
infectant produced. 


SepUniher 17th, 1924. (Sd.) F. MOLL WO PEEKIN'. 


The following report on the pitch obtained from the 
lignite is by the same analyst:— 

This pitch is rather soft owing to the fact that it contains 
a certain quantity of paraffin wax. I consider however, that if 
mixed with sand or particularly with small granite, it should 
make a very useful road binder and should not readily deterio* 
rate. Very hard pitches are apt to do so. A rather harder 
pitch would be obtained if the material were carbonized at a 
higher temperature. 


13th February 1926. 


(Sd.) F. MOLLWO PERKIN. 
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tiats. They are In their 

passage upwards into more aluminous clays 
they mcreLe in hai'dness and assume a glossy surface, 

erosion and tiikes a high polish. 

As alreixly remarked, the kaolm underlies the CTOst of hard, 

^ dense bauxite in most of the areas. 

Thinning away locally. (jecaslonally, however, in a few places 

which are noted in the Bau.xite report, and especially in tile 
northern part of C area and all D area Chukar the k.mUn layers 
thin away or disappear almost altogether, their place being taken 
by a o-i-eenish ferruginous rock, of varying degrees of richness in 
iron and titanium, probably a ferrous silicate of aluminium 
allied to greenallte, which becomes further enriched to liinonite 
and hematite at and near the surface of the ground. These 
places would natuarlly be avoided by those working the kaolin. 

selected areas in the different bauxite liclds 
the kaolin was collected, ground up and 
washed, with results as stated below:— 


From certain 

Impurities very few. 


Nine large samples were collected by Assistant Superinten¬ 
dent Labhu Rani from Clmkar and six 

Chakar-Sangarmarg area. ,• a l - l r i 

trom bangarmarg areas, which were found 
to be generally fairly free from iron and other foreign fluxing 
ingredients, the residue of sand, grit, etc. being very small, 
seldom reaching 6 or 8 per cent, (mostly kaolin grains and a little 
sand) and frequently being as low as i or 2 per cent. 


Similarly, from seven samples collected by Assistant Su|)er- 

intendent Sohani Ram from the Salal fieM, 
the siliceous residue only averaged 1-4 


Salal area. 


per cent. 


Part analysea done of some of these by Prof. B. K. Bose 

CheraicaJ analysis of Prince of W alc.s ('ollege and by Mr 

toS. (*™ r>rofe,ssor of Geolo-y 

at thp Knmp _ r_i 


tabular form: 


at the same College) .are given below Tn 
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Coal Measures and Xurniuulitics, foiming extensive diji-slopes 
in the Chakar, Sangarmarg, Salal and other areas. It has 
been described in detail, with lully illustrative maps, sections 
and photographs in the already published report belonging to 
this seriesT under the title oE “Bauxite Deposits of Jammu 
ProNunce”. A reference to this report should be made in order 
to identify the places and particular spots indicated by letters 
and numbers as referred to in the present article ; because the 
bauxite deposits and the kaolin deposits are one and the same 
geoloo-ical formation and have therefore been mapped together. 
The bauxite in fact, has been shown with great probability 
to be a surface modification of what was originally entiiely 
kaolin bv desilicifiealion, due to the action of alkaline ^meteoric 
waters. 


«MakoI 


One other variety of kaolin, occurring in small pockets on 

the exposed surface of the Great Lime¬ 
stone formation of J angal Gali area, acd 
locally known as ‘‘raakol”, may have had a residual origin. 
Limited occurrences of this variety are shown marked on the 
map, Plate 16, of the Bauxite report. 

The Mineral Survey, in addition to noting the presence of 

kaolin during the bauxite investigations. 

Special examination by subse juently made a special examination 

and collection of one-maund samples, 
with the object of providing data concerning these and otner 
clays for the purposes of a pottery industry. Local varieties of 
the white plastic clay, “makor’ had long been known and used 
in the Stiice for white-washing purposes, and it was presumed 
that these might be utilizeil as kaolin for the production 
of better-class ]X)ttery. These and the kaolins of the Bauxite 
Scries were investigate! in some detail, to the exclusion of all 
the common terra-cotta clays, which are widely distributed else¬ 
where amoncr the alluvium and vounger Tertiarv svstem of 
fhp StAf.ft. hut have uot vet been SNsteuiaticallv examined. 


the Mineral Survey. 


The kaolins of the Bauxite Series are sometimes white and 

powdery, but more generally dove-coloured 
Lithology; a soil white or of various tints of pale grey, cream- 

colour, aud occasioually of darker neutral 


eUy. 
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From these anal} ses it will be seen that tlie average per¬ 
centage of alumina and silica are about 

Remarks ott the analyses, yQ per ceut.), 

when allowance is made for the contained water, leaves very 
little room for other impurities. The analyses also show that 
these kaolins diiler from typical China clay and some other kaolins 
in having an excess of alumina. Ivaolins from China and 
Cornwall have about 7 b per cent, silica; but many others frt m 
France and other places have silica about 46 and alumina about 
36 per cent. These latter varieties also generally contein more 
water and a number of other impurities, and are more in agree¬ 
ment with the mineral kaolinite (which is regarded as the pure 
basis of kaolin and all clay) than are the typical China clay 
and Clay from Cornwall. Dana in his System of Mineralogy 
cives silica 4o-5, alumina 39-5 and water 14 as the composition of 
kaolinite. Judged by this standard these Jammu clays come 
nearer to kaolinite than to the China clays of China and Cornwall. 


Analyses made by Mr. Bose of a few of the makol clays 

, collected by Sohani Ram from Jangalgali 
jangaigam area, where they lie in pockets and limited 

patches on the Great Limestone slope, 
show some differences. These analyses are as follows :~ 


Locality. 


W. of Jangalgali village 
N. locality. 

W. of Jangalgali village 
S. locality. 

1 mile N. by W. of Cherayeh. 


Al 2^3 

percentage. 

L 

iso 

2 a 

Fe 203 

CaO. 


^ V 



44-31 

51-90 

Trace 

1 

• # 

38-60 

1 

1 

61-80 

1 

1 

1 3-2 

1-6 

23-00 

68-70 

1 

Trace 

• • 


Not only do these makol clays differ in composition from 
that of the washed-out and re-deposited clays of Sangarmarg 
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Kaolins of tl e Bauxite Series. 


































Kiuhmrri 


3^3 


XI. (.0-9) and XII.7 

legist ^.S»sttng the.-ch nearer in conrposi- 
toto the typicnl Chinese and Cornwall claja. 

II will be obaerved^at Ore 

Density. This Is in strong contrast "with the best 

, uu o c-nprifip oravitY '^vell over 3 and 

bauxite of the area, w P intermediate aluminous and 

aomet,m«as much ^ 3«. Jhe dendtiea correa- 

highly alurn.^ Sna ^cenm-ea. This, together with the 
^.Sk'ed" different in hardness, n^kes a rapid and convenient 
C^n:VSngnishinyhem in the 

r^rseCrrcoUrL to .he rock. 


-ru nf this tunaaineumii^ ^ -- — 

The source o 

Origin uncertain. ori^nnated from any granitic or dominantly 

, , M - _ t the neierhbourhood. It may possibly have 

felspathic r^k trrppn rock allied to greenalite, or the 

been forrn^ from ^ go^ag colloid substance, 

to otsattling in a few°places and the purer kaohn m others. 

TK. amount of kaoUn available, in beds of from 4 to 
The amoun thickness, reaches many 

Amount available. million tons at each of the larger localitaes 

rsti" ”‘iirxs X - - 

mu h more i£ followed underground. 

The presence of co. of^^o^^ T-lty m not^l s^n™« 

coal. naturally advantageous. (See Coal report 

kaolins were ^Sro» 

when soaked in water, ims someu 


P 


65). 


All the 


naklog. 
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MintniU qJ J^xm^nu und 

took several days, but frequently only a few hours or minutes. 
The “maiiol”, or washed-out and re-deposited kaolin slaked 

at oDce. 


Attempts to test the plasticity and other effects, when 

Plasticity and other the material wa^ made into rude pots and 
qualities. roughly fired iu camp were apparently quite 

successful. It would seem from these experiments made by 
Messrs. Labhu Ram and Sohaui Ram that makol clays possess 
the requisite qualities of plasticity before, and hardness and 
rigidity after, bring, and that the kaolins obtained from_ under the 
bauxite only require proper exposure to weathering, with 
grinding and sufficiently long slaking, to fit them equally for 

pottery purposes. 


Later, large samples were dealt with at the Sir Amar Singh 

Practical trial aT the Technical Institute, Srinagm-, and in every 
Technical Institute. way excellent crockery articles, insulators 

and tiles were made from these Jammu kaolins. Unfortunately, 
owing to changes in the staff at the Technical Institute, these 
practical experiments were discontinued, and the scheme for 
starting a pottery w^as allowe 1 to lapse for the time being. 


Good porcelain, of w'hich the author has seen samples, was 
once niade from J ammu makol. 


Nearly all the other accessories required in pottery and 

porcelain manufacture can be obtained 
Accessories for pottery locally with the exception of felspar, 

manuiacture available. which would have to be imported from 

other parts of the State, such as Uri Tehsil in Kashmir, where 
coarse very felspathic granite and aplite can be obtained in 
abundance. 


other uses of kaolin. 


Should it ever be found practicable to develop these very 

large and easily won, deposits of kaolin, 
there are many other uses to which they 
may be put, such as a filler for paper and cotton fabrics, for 
white-wash, wall-papers and as an adulterant and substitute 

in many manufactured nroducts. 
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Xsport, of A. Minor^l. Sorvoy of Jommo <.«d Kooimb: 

HigWy AJvn,irKo<'s Varieties. 


C all the bauxite localities, coming 

T hese are foun kaolin and the bauxite, and 

Found everywhere w«th - varvino; alumina content. All 

bauxite: uses. ferric oxide 'can be utilized in chemical 

high alumina cement s?,„<rested that, in ccninncticn 

^li^lhTeslS^en^t of a 

^lUm2^f“f-™.lie preparation of Indian made sparking 

plugs. 

1 . • f finer experiments are being made by a 

At the time of n syndicate in mixing sillimanite 

From As'sem irith our high grade trhi e 

, Chakar, in order to prodtice a ^.cukr j 


A higb-clas5 retraetory. 


thi«; rcsuiL lu » -- 

effective the Brst place be necessary to open up 

Chakar bauxite, it nmU m ^ would suggest that 

the country by go^ 9pd and^ ord grade bauxite and highly 

experiments be tried with of from 15 to 25; so 

"farTlos^ible the pure? fomns of tenxite tor 

aluminium making. __ 

FULLER’S EARTH. 

Bentonite. 

V Wv was found in Bbimber bazar by Mr. Labha 
A peculiar y cairving a route 

mscvmd la Bbimber Kaoshera to Gujrat in Jarrnnn Provinc^i" 
bazar. -^922 and later again m 1923. 

olhcr clotliC3» Vi ^ t 

The mineral rras first thought to be tulWs w 

later was determm^ in 

Determination and Survey of India laboratory 

analysU. 
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bentonite. The present writer visited the locality in U.5 
and saw the deposit in two or three places, besides having 
had an opportunity of comparing the mineral with typical 
bentonite from Alberta in the Empire Exhibition at ^ embley in 
1921. In appearance and cert tin physical characteristics the 

reseniblan<-e was certainly very strong. Chemically analysed in 

the Greolosiical Survey laboratory, the clay gave 


S?Oci . . 

. ...48-64 



Fe^Oy '1^ 

.... 11-15 

AUOs) 


CuO .•• 

..'.....1-83 



... 


Loss on ignition. .... 

.... 29-91 


100-20 


This is sufficiently like the composition of bentonite from 
Alberta ; but is also not unlike analyses of many fuller’s earths ; 
from which the belief seems to be generally held that the ultimate 
chemical constituents have less to do with the properties of the 
clays than the physical condition in which they exist. 


The deposit runs for 27 miles as a continuous bed 1 to 2 feet 

thick, occupying a definite horizon in the 
Position and Ue. Upper Siwalik formation and having a dip 

o£ 15«—20® S. W. and S. S. W. The position of the bed is near 
the edge of the hills. starting in the north-west at Para (lat. 
33®-2|^', long. 74 ®) the outcrop runs south-east vid Chitta 
Pail, and Chitti Dheri to Dharyah (1 mile north of Bhimber). 
Thence, after the Bhimber river is crossed, east-by-south to 
Chhatta, Mulot, Panjpir. PuranI Gakhri and Kheri to Battal and 
Dhakhar (lat. 32®-56', long. 74°-25’). All the above places 
are marked on the Survey of India 1 inch to 1 mile_ sheets. Nos. 
43K/4, L/1 and L,'5. Theline of outcrop is very n^rly a straight 
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o fnr TheV-in^ down all the stream beds, which gives the 
one, save tor ttie ^ 

line a jagged appearance in detail. 


the bed itself is not very proimnent at tlie surface, it may 

As tne u Bhimber by reference to a 

3,400 feet below a shelly g]^gpy limestone lied, 2 feet thick, capping 
limestone. Chiina Dhera l^ miles E. 

bv 3 o£ Bhitnber. The hSntomte lajer is stout 3,400 tet 
*ow this limestone bed. T he latter .s burnt lor hme at Blmnber. 


Physical characters. 


te is coloured white and also green and can be 

cut with a knife into very thin shavings, 

both varieties being of a waxy appearance 

and with a conchoidal fracture. Both are slightly plastic and 
? Z t. the feel The most characteristic property of the 

r;" is ttot. when placed iu water, it. absorbs sevml 

Sie^outh it ha^a peculiar taste and b^omes curd-like. It, 
specinc gravity, taken with the bottle, gave .i 01. 


The thickness of tod W. —- 

A • . a A. & 


Thickness : typical section, 


^ A I I 1 X fX U ^ & V ^ w •• ^ - 

ta I foot thick increasing to 4 f^t. A 


near 


Top foot-light or apple-green compact splintery ben 
tonite with no biotite mica. 


Middle 9 inches - «lark-greaa bentonite with much biotite 


Bottom ‘6 inches—white bentonite. 


Uses. 


Bentonite has been used in a variety of ways: in as a 
Bentonite powerful drugs, m the 

manufacture of 

plasters and for weighting and ‘g(.- 

used in ceramics; and this use for i , ^ 


a 

(1) 


oiClays by Ries OViley and Sons) 2nd edition, 1908, p- 
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lioM with the kaolin of the Bi.uxite Series of Jamuiu, may be 
locally important. Being close to the foot of the hills, there 
would be no difficulty in bringing it to the present IS. \\. 
Railway at or near Gujrat Station. 


Mr. Sohani Ram in 1925 discovered another peculiar clay 

in Budil area of Rampur-Rajouri lehsii, 
FuUer’s earih of Budii. appears to have the properties of 

fuller’s earth. He has noted its occurrence at three places near 
Budil town (lat. 85°-22J', long. 74:°-5y')* These places are 
(It 2 miles H. W. of Budil town, (2) 1^ miles N. by E. of 
Budil town, and (5j at Kandra Hil, 2^ miles \V. H. W. of 

Budil. 


The earth is found as a bed 6—7 feet thick (so far as seen 

at the surface) in a slate formation of the 

Mode of occurrence. north 

of the ‘'main boundary” dividing the latter from the Murree 
Series (Upper Tertiary). It is immediately underlain by a bed 
of trap of an intrusive nature; but it is uncertain whether the 
three localities represent one or more beds. 

The clay is white to bluish-white in colour, and soft and 

soapy to the feel. Its speciBc gravity is 
2’5. \\ hen freshly dug it comes out in 

hard clay-like lumps; but, soon after dry¬ 
ing on exposure, these lumps disintegrate into a fine powder. 
In water the stuff ‘‘slakes” to powder. It is easily fusible, becom- 
ino- a dark-blue enamel-like mass in a few minutes. 

O 

It was analysed in the Industrial Laboratory, Srinagar, 


Colour and physical 
properties. 


Chemical analysis. 


with the following results 


Si02 .. 58‘58 

AI 2 O 3 . J7-20 

... 8-20 

CaO. 7-10 

MgO ..... . 0-29 

o 

Loss on ignition. 7*20 

Total ... 


(Na20, determined). 
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I « xTPrv well with other typical analyses of 

These results agree ver' well^^_^^ pubUshed in Merriirs 

fuller’s earth ^mpil^ by^D ^ 

‘‘^:"c:^I“edw”rthe other 


In 1927 tome for'’th‘eir nb^ptWe and 

»SK...u.i. *'■ tS'to^"t!nt''STes,iJ'g*'’Ae ete'cj 

„£ such earths in cl«rifj-ing mineral and vegetable oris, fats and 
greases. 


Applia tret to grease trr^ 

rrfilfurwere seSeted, and^f.er treatment, toey htcame of 

a pale yellowish shade. 


Attock Oil 
tests. 


1 ot the request of the then Member for 
Large samples, ^ Industries, were sent m 

compacy’s ^^tock Oil Company, Rawalpindi 

and to the Industrial Chemist, Srinagar for 

u • pnt The report of the former was not fayourable. 

The earth, raw, hurmd and w acid and soda 

small decolourising action +u;ncr like the extent of “Florid 
t^ted, kerosene ; but not o fuller’s earth miue- 

^Florida ; its effectiveness .u o.l r^hn.ug ton, 

mmute crevices J jo, absorption of tar and 

afford a larger f^^rtace or c 
coloured impunUes m the oil. 


A • ft 


It is quite possible ttot by ^I^^l ^:Sn of other 

earth as ,P"““V^"Tmateria\^could be obtained in ™« 
nrore suitable varteties a te^ not be f t 


more suiiauir —7 . 

that might better meet experimental process 

Er ritcrof^ 

4 
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uses are threshed out very carefully under the impulse of 

strong competition. 

Furthermore, a local substitute for some well-established 
commercial product of this kind that h^ made a reputation for 

iLlf under some special trade name, has always a very up-hil 
iToht to make for recognition; largely because is i.ew and 
unknown, but also because it has not been standardised and 
graded and uniformity assured in the quality of the supply otler- 

ed to the public. 

However Budil is unfavourably situated, far away from the 

plains, among the lower hills at the foot of 
Unfavourable situation, uiain Pir Panjal range ; and so the 

earth from that place is not likely to be made use of in the near 
future, even if further experiments and special treatment show- 

better results. 

SLA.TE. 


quality^ 


Slate of good quality is available in Jammu and Kashmir 

State. As is the case with all Himalavan 

Available of good slate, the cleaving forces appear to 

have been not very intense, but only 
sufficient to produce tissility in the older argillaceous complex 
when the direction of cleavage (or weak cohesion so produced) 
coincided with the original bedding. Incipient mineralisation 
has been also added along the cleavage planes, so that nearly all 
the slate so far known and partly exploited in the State is 
slightly phyllitic. 


In the sense, then, that slate (such as that of North Wales) 

, ^ j is a rock in which pressure has induced a 

ffimaiayan s ate e ne . any angle with, and entirely in¬ 

dependent of, the original sedimentary laminae—in that sense, 
there is probably no true slate known in the Himalaya; but in 
the sense that thin, strong, plane-surfaced sheets of argillaceous 
material, capable of being split to 3/lG inch or even less, and 
of being trimmed to any suitable size, constitute slate, the State 
may be said to pos^ees abundance of it in certain localities. 
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BanihaJ. Qvarries. 


The first of these localities to be mentioned here is on the 

Banihal cart road between the Banihal 
Locality. crroup of villages and Ramsu, inlat. 33®- 

99 - loDff ro^-lS'.'and consists o£ three neighbouring 
quirTi o®' Regular’ exotvations Iving 4 nules due south of 

Banihal rest-house. 


The presence of good commercial slate at this pla(» was 
^ firet brought to the notice of this De- 

First notice. partment m the autumn of 1921 by the 

State Engineer. The slate had been successfully used for 

gme. The rest-house at Kamsu, said to have been reoW 

ries selSrf ^re ?ot the best available, and a re^rt had 
ahSy been written about the slate by the Assistant Engineer, 

Public Works Department. 

In this report the Engineer showed that the three 

quarries opened up in the slate were ex- 

Ensineer’s report: quaUty tensive and that good '’^oofinw slate ^ and 
and thickness. £oj. flooring, etc., could be obtained. 

He described the best quality as being of a good uniform colour, 

smooth texture and with a glistening semi-metallic appe^nc^ 

It was available in thicknesses of from ic to tc (s to 
1 \ inf'h. A beinsT a rehable average. 


He made some calculations showing the quantines auu 

weights necessary for covenng a given 

caieniations: covering surface of roof and that the slate mig t 
power. flg quarried and despatched certain dis¬ 

tances along the Banihal road and compete ^th G. C. iro^ 

The areawlsin Forest land and the Forest Dej^^t were 

rovaltv at the rate of Es. 1/4/0 per hundred slates. 


Age •! the rocks. 


made by the writer m the spring 
1922 showed the age of the senes 
rocks in which the slate occurs to 


of 

of 

h% 
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certainly older than Carboniferous and [)robably Cainbro-Silurlnn 
or older. 


As a consequence of the principles governing the bjrmation 

of slate in the Himalaya a» outlined in the 
Nature of the quarries. paragraphs of this Section, the so- 

called quarries were found to present a number of layers, highly 
it)clined with the horizontal, yielding thin slate suitable for roof¬ 
ing, which alternate with other layers yielding only slabs, or 
a quantity of useless rock. Hence the term slate quarry has not 
quite the same significance as the Welsh mining term, but refers 
to a clilf-edge of mixed rock, whence, from the more suitable 
layers, a payable percentage of good roofing or slab slates may be 
obtained. In other words, the present quarries that have been 
opened up must not be regarded as so many discoveries of slate 
in a region of no slate, but rather as chance places by the road¬ 
side where working happens to have been begun in a formation 
that presents similar facilities over large areas. 


In what is known as quarry No. 3, the only one in opera- 

..d the writer wue there, the pldnee 

Jointing. of cleavage, of incipient mineralisation (foli¬ 

ation) and of original 8edimentation(w hich 
all coincide, or nearly coincide, as already stated) dip at oO® 
N. N. E., and these are crossed by single regular and sharp joint 
planes at intervals of from 6 inches to 2 feet, dipping at 
30® E. N. E. These naturally limit the size of the slate that 
can be extracted, but at the same time are a help to the quarry- 
man in the labour of extraction. Other secondary joints, less 
distinct, occur at right-angles to the bedding. 


No machinery or explosive was being used in getting 
Local methods of working. using only hand 

. . labour, crowbars, splitters and a knife and 

trimming edge. Fifteen to twenty coolies, every batch of five 
working under one ‘ mistri”, were employed intermittently 
which were sufficient for occasional demand such as reefing for 
bungalows and offices on the road. Twenty coolies were said to 
turn out in this way about 350 slates a cay, of size 18 by 10 
inches, and the wages paid were Its. 3 per hundred slates. 
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A tnt-,1 o£ »s 000 slates made in two Tears up to the dite ol 

A total ot ,u visit were utilized as follows;- 

Outturn and use- 


Rambaiiicbt-hcupe and Hincu bitchen 

... 4,000 

... 6,000 

Dio-daul rest-house 


O 

p amsu rest-house, ndditioEb 

... 8,000 

Banihal rest house, motor shed, telegraph 

... 10,000 

oflice, etc. ... 


Total 

... 28,000 


TliP nmlitv appeared to the ’^NTiter to be fairly good. In 
The quality pv ^ ^he material is extremely 

Quality: compositioa. showing under the microscope as 

h-pflv Quartz chlorite and a micaceous mineral and some oyque 

blue-grey, from pale tmt» w ith a „i,h 

with a graphitic sheen. These blotches and spot 

containing minerals, must be regarded as defects. 


The strength and —^um Thrsla.es were mid to 

Strength: sonorousnesB. the absorption test well, 

according to experiments made by the Engineers. 

CieaTahiiity is 

—slates t inch in thickneiss, but thebe are 

r The average as turned out are inch thick and not m- 

Lnea>er*i^ca <rhionPR of cleavage ar 


CleavabllUy. 


and minutely wavy. 

sires of slates of frrm 20 ly 

1 ( indies, such as are quoted 
cains in Wales arc unlcown frem 

ft 


Kxtra larg 


Sixes obteioablt* 



MiDDLKans-: 


Ab'Tura’.s'n/ jammvt and Kashmir. 


qaan-ies where a good working size Is 18 by 10 
however are smaller than this being lo or 10 b} 


inches. 

8 inches. 





The slates look well on the roofs of rest-hous^, 

shades of bluish and greenish 
Appearance. pleasing ettect. 


the varying 
grey giving 


It should be possible gradually to extend the use of these 

slates for rooting purposes along the cart 

Extended use advocated. people realize their 

lasting qualities as compared with the ordirary wooden shingles, 
and at tue same time their tire-proof qualities. 

It is probable that blasting with explosive will greatly help 

the miner, but in the jiresent state of the 

Machinery not necessary, doubtful if the importing of cutt¬ 

ing and slate-splitting machinery would be found advisable. 

Mar PatJiri near Gidmarg. 


Discovery. 


The occurrence of very good to excellent slate at this locality 

was brought to the notice of this de[)art- 
meiit in i\)26 by the lirm of Munshi Wall 
Mohammed and Sons, Engineers and Contractors, Rawalpindi, 
through the then Director of Industries, Mr. D. N. Nagarkatti. 
The tirm was for some time anxious to work the deposit for 
school slates, slabs for roofing and other purposes; but for certain 
reasons they did not carry their wishes into effect. 


The locality was examined by the writer in 1925. It lies 

Locality. 34°--J', long. 74°-I6', at altitudes 

round about 11,000 feet, on a good pony 
track connecting Linyan (Linn Marg) with the gap or small pass 
overlooking the Hapatkhai (BuniyarjNala at Mohr Dor-all these 
places being in the hills 8 miles west of Gulmarg. The several 
places, both above and below the road where good slate appears 
are situated between the points on the road bearing E .5"'s' and 

E.-45® S. from the prominent hill marked Mar Pathr'i M 600 
feet, on the Survey of India sheet 43 J/8, ’ * ’ 
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The positiou is just above the upper limit of forest only a 
iuepobitu j straggling representatives ot brand 

Position: Geological age. i-eiuaiiiing here aud there. There ig 

, • X- of fViat hpiaht only oasture for sheep and cattle. 
"xhe^SS the as Cat oE the 

Snl«. namely Cambro-SU«r.aa or older. 

Structurally tie slate U. also simito to that o£ o4er Hioa. 
Structural. phylUuc thaa the 

Structure. Banihal variety. 

Tl,. tpyture is flne-ffrained and umform, triAont serioa. 
The textu or Baky patches. The colour is a 

Texture, colour and deav- inclined to a bluish or purplish 

Zye The inclination o£ ^he deavage plan^ and 

Thus the ala P ^ dip-slopes, which, with the 

present a forest just here, offer convcment 

“ f for opening quarries. Slabs o£ all kinds, aieady wea- 

thereout »ud'^expoU in the road cuttings. Utter the ground. 

^ 1 frva nil tfirient to cover about luO square miles. These 

„£ roofing ''"®Tydd“ reralities; but it\ clear that auA 

qSr fould be opeaM here would be practically mex- 

haustible. 


or distinct schistosity. They ^ 

etrong and sonorous. Lcn^hs up to aO 

pected, judging by numerous 
writer; Stiil thicker slabs, j inch and upwards witn iru 

Burfacea, can be obtained. 


Quality. 

hard ar 
and widths up 

be ex 
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: Sjn'M^tallPs Minenjkhof Juiw^u and Katthmir 


Sarfaca: "grain”- 


Thp ^u^face of the slate varieb iu sinoothuess, but ib 
^ p-euerally a dull “matte’ ’ surface, without 

any stripiness, but with a pronouiicetl 

“graia” parallel to the length of the slabs. 

The combined cleavage and bedding planes are crossed 

by two, and sometimes three, systems of 
Joints. clean-cut joints, one of which is parallel to 

the “o-rain” and the others make various angles with the 
first, which usually result in rhomb-shaped slabs, and these after 
splitting, require trimming down into rectangular slates. 


Mr. B. E. Moon, with the help of cutters, splitters and 

borers from Banihal, armiiged by the 
Experiment in roofing. Engineer, Roads and Buildings, 

extracted over 8,000 slates in 1926 as an experhnent for roofing 
his stables and godowns. The sizes taken were 18 inches by G to 
10 inches. The writer saw these later in position on the finished 
buildings, and, so far as at present known, they have given entire 
satisfaction; but time only can answer the question as to their 
lasting powers. 


Ihe chief difficulty in the way of encouraging their use 
Sfronger root Umbers io dwelling houses and other large build- 

ings is that stronger supporting timbers 
and rafters are necessary than for wooden shingles or corrugated 
iron. This means an immediate outlay in excess of ordinary 
requirements, which is not immediately balanced by their lasting 
powers—to appreciate which time is necessary. 


Slabs of a size 8 inches square and ^ inch thick, perfec-lly 
Switch-boards and fuse- plane and true, were sent by the Mineral 

Survey Department to the Chief Engineer 
El^tncal Department, in November 1926 for testimr as b£es for 
switches and a reply was received that the slate was”found to be 
very good for the bases of switches for 220 volt supplies, and 
that Its insulating qualities were good and stood the pressure well 

should be available for auto-transformers and other purpoL. ^ 
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talc (STEATITE) 


1 tViP romijact form ot steatite, bas been ir.et 
This mineral. i different times by members of the 

3,iineral Survey as veins in the Great 
• VKnnvhood o£ Kiasi. The n aterial bas 

foim«kii>g .Ball cups and Wls. 


In the Great litr.estone. 


U,e an .he 

S'^acrosr'hll^. .^.ere prebaUy 

fissures or_ ; u„d alSie the southern faulted boundary, 

case) especially well-m de\2lkA 

In addition to ^ g^ream beds as pebbles and in the 

below, It IS also present disintegrated limestoie 

r:rbrtntnT-:e"b^^ 0.,.^ .hey her. 

uoTso far been detected. 


The localities far recorded are : 


r\ 'U N X E of Kunian (lat. r2°-59g^ long. 74 ■ 
(!) One mile ^. KH; » ^ i„t^.^hcre the Kecent end 

K. SnlCr^nt nSvel. ecree-nanteral and fenlt- 

..■ 52 !““’“' ■ be aU^teat and 4 ici tm.cee|a 

ledgoaat ‘h* ‘“'f f„ m^s, a^S Ts L/15). It* 

Siae «« K-' 

outcrop. 


xne vein of 

yc« long and H..n . to 6 inch, thlc • » “ ehh 

%7l this material mah« « ^'"yrg'^ey and motto 

uio P^r tn let and other purposes, x. & 



45 


, iic^nr bv On account of tlieir 

rarieties 1 n irregular from the limesloue. 

colour, they are not S''' 

^‘'rXrTs'alsrS but with a slight greyish tuige. On the 
Efe it istarry not so pure as the white vunety. 

(2) One mile E. o£ Adkantyaii temple, up the side nala, 
^ E. of Parana Uaruhr (lat. o.i 

ParanaDarahr. Yovct. 75“-o 7|') in very stcep, tlif! ciiltly 

accessible country. The°iocality is marked on the Survey oil 
India sliect 4o K.J 16. 


Quality, etc. 


The material here is soft, but 6rm and compact and can be 

Dot in good large lumps. It occurs 

scattered in veins and patches, some white 
and some gi'ey, over an area UOu feet by 4u feet. It is from 
here that there is a small trade in fashioning cups and bowls. 
Cousideriug the laroe number c£ pilgrims who visit the Adkan- 
wari temple and other sacred places in the vicinity, this little 
trade might well be expanded in the direction of making c-arved 
figures. Artistic examples of tfiis material were carved by Delhi 
craftsmen and exhibited at the Wembley Empire Jtxhibition in 

19:i4. 


(3) Kotli Maniotrian, just above the highest houses (hit. 

33°.2', long. 74°-54') on the hill spur 
north of the Pei Khad. 


Kotli: as pebbles. 


The steatite here is not in s%lu, but is found in some pro¬ 
fusion as angular and sub-angular pieces (tlie size of nuts) in 
the talus and scree, which, as is usual along this faulted edue of 
the Great Limestone, is consolidated into a rather thick superb* 
cial covering over the much crushed and brecciated limestone 

Both the white and grey varieties were found in some prof u* 
sion, but being in the condition of water-worn pebbles they 

could not be recognised except by trying them as markin.r chalk 

on any handy stone. It is clear from this that the parent veins 
are not far away. ^ 
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U) Oaemile N. N. E. ofNangal viUage, on the northern 

side of the Anji nala and some 800 to 900 

Nangai In An]i vaUey. £eet above it (lat. 33''-o', long. 74®-54'). 

Both the white and grey varieties were found here also, in a few 
thin veins 20 to 60 feet h-ng and about 6 inches thick, 
arranged parallel to the bedding of the Great Lmiestone, which 

here dips 70° E. N, E. in a steep cliff. 

fo) 11 miles X. W. of Kashi Khaira (lat. 33°-7^', 
^ ^ lono-. 74°-47^') on the left bank of a 

Kashi Khaira. stream bed called the Parian Wala Khad, 

4 - mile from its confluence with the Chenab K. 

The material from this place entirely resembles that from 
Purana Garahr described above. It occurs in a group of small 
veins of from a few feet up to 10 feet long, and a few inches to 

a foot thick. They lie with their length parallel to the strike of 

the enclosing limestone, that is, about east and west. 


Laro'e samples were collected from all these localities and 
° have been distributed from time to time to 

Opinions on samples, enquirers. The Curator of the Geological 

Survey of India, to whom specimens of the white varieties from 
Kunian, Purana Daruhr, and Kashi Khaira were referr^ for an 
opinion, wrote that they were of good quality, though harder 
and somewhat less pure than similar material from Jubbulpore. 

Pieces w’ere also sent to Mr. Andrews, then Principal of the 
Sir Araar Singh Technical Institute, Srinagar, who turned out 
some gas-burners from a model supplied him. which were quite 
successful, though showing a slight tendency to flake off alon„ 

the lamination. 

The origin of these veins of steatite seems to be coni^j^ 

^ with the disturbance and fracturing ^Jnch 

Origin. southern zone of the Great Limes 

-for all the localities are within a mile or ^ o 
darv to the south. This will furnish a guide 


has suffered 
faulted boui 


ultimate 

i case of 


mass, 
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It is quite possible that, somewhere along the southern edge 
L.„., toto. pr.«i.: o< 'I*® Limestone mass, larger bodies 

Uses. of steatite may any day be found, oi a 

collection o£ small veins sufficiently near one another be 

worked together. Although there are few industries m which 

talc is an essential, the percentage of users who are hnding it re- 
placino’ other inerts is increasing. Ihis is particularly so in the 
paper and paint trade. Recent research has shown that it can be 
usk with advantage in concrete to make it waterproof, to 

facilitate moulding and to increase the tensile strength (Mineral 

Industry 1927). 


From this and other points of view the position of the 
deposits, at the edge of the hills round the Riasi plain, would be 
muSi more favourable for development if Kiasi were linked 
with the North-Western Railway system. 


BARYTES. 


Passino- under the local name of “chitta surma”, barytes 
° furnishes another instance of a non-metal- 

Velns lu Great Umestone. mineral penetrating the Great Limestone 

of Riasi district in the familiar form of narrow veins. Mr 
Labhu Ram has recorded it from two main localities, Jangalgali 
and K.herikot, which places will be seen indicated on the Outline 

map (PI. 6;. 


Jangalgali locality. 


to a distance of ^ 


At Jangalgali the veins begin to appear J mile south of 

Jangalgali pass, and then continue further 

mile, within which 

distance 6 or 7 veins are noticeable. They are irregular and have 
many ramifications, as for instance the vein ^ mile south of 
Jangalgali pass. This has an average length of 10 to 12 feet, is 
about 1 foot thick and runs N. W.— S. E. The barytes contains 
chalcopyrite and malachite stains. 


Further south are some five or six more veins, also running 
N. W.—S. E. in the strike direction of the enclosing limestone. 
These range from 6 to 28 feet in length and 1 to 3 feet in width. 
In the first 4 of the above, the barytes is white, and it contains 
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malachite stains and ehalcopyrite crystals with some kaolin. The 
last vein to be mentioned in thi> group is 13 feet long and 1 foot 
broad, and it does not contain any trace of copper minerals. 
Its position is J mileS. S. E. of Jangalgali pass, and about ^ 

mile S. S. W. of Drive E in the coal of the area, as shown iu 

R. R. Simpson's maph This vein is also somewhat irregular 

thouo-h on the whole it follows the beddiisg of the limestone, 
® • • 1 ^ 
which latter is much fractured. 

Below the vein is a small thickness of ‘■makol” (see Clays— 
p. 26), die dip being o0° N. E. White as well as red varieties are 

found here. 


At Kheri Kot, barytes, both red and white, occurs in association 

with galena and kaolin in the mine west of 
Kheri Kot. stream junction below Samat Khad, 

which is S. S. E. of the old galena mine (see published report on 
Ore Deposits of Lead, Copper, etc., pp. 7, 11). Ihe vein lies 
between jasperoid layers and is 6 to 8 feet long, 4 to 5 feet wide 
and 6 inches thick. 

Barytes pieces were also found on the slope | mile west of 
Balada ; but the parent vein was not located. 

There are very probably many more occurrences of this 

mineral in the Riasi area that have not 
^eProbabiy many mote recorded. Its generally white 

colour, and its crystal form pseudomor- 
phous after calcite, in a limestone country, do not readily draw 

attention to it until its great weight specihc gravity over 4) is 

perceived. 


Uses. 


surma” for the eyes, barytes has no uses 
for the local inhabitants. Its modern indus¬ 
trial uses for paint, lithopone, and in the 
ceramic ana glass inaustries, (just as in the case of kaolin, ot er 
special clays and steatite) must await the general industim revi- 
val of the country and the provision ot easy 

'Report on Jammu Coalfieldp. Mem. Geol. ^urv. of Indict 
Voh XXXTT, pt. 4, 1904. 
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MAG2sESlTE. 


The only known occurrence o£ magnesite in Jammu and 

^ „ Kashmir State is at a point on the Kargil- 

No other occurrence -i c T? 

known. Leh road ^ mile S. S. E. of onargol, 

where in 1921, Mr. Sohani Ram found a number of lumps 
(some about a cubic foot in size) of this material. They 
evidently rolled down from the slope above, where a band 

of serpentine rock is known to run in a K.— W". direction. Owing 

to other work in hand, the fragments could not at that time be 
traced to their in situ position. 


The magnesite is an amorphous, compact variety, and 

° unusually hard between 6 and 7 ol Mob’s 

Description. scale). It has a conchoidal fracture and 

specific gravity of 2-9;i. There is some foreign admixture 
of iron, lime and silica along with the carbonate. 

In this out-of-the-way place, in far off Ladakh, its uses for 
economic purposes are only problematical. 


GRAPHITE. 


Natural graphite occurs either in a lamellar, scaly, flaky or 

Varieties oi naturai crystalline condition or it is compact, 
graphite. amorphous and earthy. 


Localities where lounil. 


is’ dominions both the scaly and amorphous 
forms are found. The former (the scaly 
variety) has so far been recently noticed 
only in the Sapphire Mines area of Sumjam, Padar, and its 
neighbourhood ; whereas abundant quantities of the amorphous 
kind have long been known at various places in the phyllitic 
rocks of the Cambro • Silurian formation. Deposits of tliis latter 
variety, present at Braripura and neighbourhood in Uri Tahsil, 
Kashoiir Province, have been described and a report on them 
publkhed separately (see list in Preface). Another, of less im¬ 
mediate interest, constitutes several parallel bands (also in the 

Cambro-Silurian formation) in the Bhut Na valley between the 
villages Mosh and AtbolL 





so 


Reimti o/:h« Minaal Stutej^ (/Jammu afid Katlmir, 


Only the Sapphire Mines occurrence of flaky or scaly 

sapphir. Mines a.es .1 g^phite be brieBy referred to here. 
Surajam. This locality, which has long been famous 

for the sapphires found there, is in lat. ii5°-27', long. 76°-23'. 
'1 he bands of graphite-bearing rock lie at diflerent altitudes bet¬ 
ween 10,000 and 15,b0() feet aboye sea ley el, on what constitutes 
the south side of the lofty hill range diyiding Zanskar from the 
Chenab drainage area. The outcrops of these bands and the 
yilla'^e of Suuijam ^Sumsam of the 1 inch to 1 mile k^urvey of 
India maps) are shown roughly delineated in the map 
(PI. 7! which is enlarged from the old Atlas of India sheet 
No* 45. Similar baiid^ of scaly graphite are also found lower 
down the Bhut Na riyer between Palel and Mosh, yillages seme 
16 and 21 miles from Sumjam in a westerly direction. 


The discovery of these occurrences of scaly graphite was 

made by Assistant Superintendent Labbu 
Discovery. Kam, who traced them in some detail on 

the map whilst exploring the sapphire area in 1927. 


The rocks of the area, which appear to be a metamorphosed 

assemblage of originally sedimentary 
Rocks oi the area. strata, consist mainly of alternations of 

biotite gneiss, marble, and some hornblende gnei^. M ithin the 
marble bands are found occasional large lenticular or ovoid 
masses of actinolite-tremolite rock, with veins and lenticles of 
peomatite, wherein the corundum and sapphire appear. bese 
latter will be described in detail in another pubhcation of this 

series to be issued presently). 


The graphite, as small flakes or scales (hardly distmg^- 
OBpbit. « Mps I. able by tie eye tom tie 

biotiie gnei«. occurs dissenoinated and aggregated mto 

streaks and thin layers in the biotite gneiss bands, which l^r 
vary in thickness from 6 to 40 feet. Rough tests have 
mined the percentage of graphite in tie biotite gneiss to 

between 7 and 35. 


InaeeesslbiJity ol the area. 


remotenesii 

inaccessib 


lountains and tie 
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mediate prospect of any economic use being m&de of these gropbite 
deposits. 


MISPICKEL (ARSENOPYKITE;. 

This miueral is the cheif ore of arsenic. In addition to 

specimens in the Mineral Purvey collection 

Specimens collected and i 

locoes. obtained many yeai’s ago by Mr. Joti 

Parshad (late Assistant Superintendent, 
Mineral Survey) from Pndar area, Eithtwar. four occurrences 
of the mineral have been recently recorded by Mr. Labhu Ram 
from the same area. These localities are :— 

(L) In a pegmatite vein 1 mile S. E. of Chishote 

(lat. ?3°-22'-7", long. 76°-17'-48"}. 

(:i) In a calcite vein 2 miles N. W. of Palel (lat. 

33°-22'-30", long. 76°-ll'.30"). 

(3) In a quartz vein 11 miles W. N. W. of Palel 

(lat. 33°.2P-48", long. 76°-ll'-36"). 


( 4 ) 


In a quartz vein \ mile W. of Gagot, (lat 
33°.22'-32", long. 7fi°.l3'-10"). 


Not much has been done to investigate these ere depo¬ 
sits, because of their sparse distribution 
Not Investigated com- ^nd the remoteness of the localities which 

are difficult of access. It is unlikely 
that they could be worked profitably for arsenic alone, unless 
some other of the precious metals are discovered in combination 
with them, which has not so far been done. 

In (1) above the pegmatite vein is 200—250 feet long 

and 3—5 feet wide and the misnickel 

Js?otel hnticle^ some 6 inches ^long 

which at the surface are few and far 
between. 1 hey are associated with the minerals fluorite ereen 
microcline (amazonstone), biotite and smoky quartz crystals 


2 F.eporti oj the Mineral Survey of Jammu and Emhmif. 

Tn (9Uhe mispickel occurs in good concentrations, as 

t") small veinleta, in a 

Two mUes N. w. oi Paiei. ygin ioQ —2UU feet long and 2 feet 

wide. The countryrock strikp W.N.W.-E.S. E. and dips 
N. N. E. at 72°, whilst the calcite vein dips 20 JN. E. 


In (3) the 


n 

Paled. 



lies W. N. W. of 


lispickel is similarly disseminated in a 
quartz vein running E. N. E.—W. S. W. 
and which is 2 feet thick and about 

40-50 feet long. 


In ^4) the quartz vein is 50 feet long and 4 feet thick, 

coursing N. W.—S. E., and the mispickel 

jmHeW. ofGagot. is found throughout it in disseminations 

1 inch across and somtimes more. 

The mineral from all the localities is steel grey, but a 

few crystals have a brassy colour. Un 
Appearance. weathering it everywhere produces red or 

yellow stains on the vein rock. 
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